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ARTICLE I. 


T/ie Proce<,s for refining Lead, as practised in England, 
In a Letter from Mr. John Sadler. 


ClTZ 


jVIy DEAR Sir, 

rZ. DUHAMEL, in Ii'is Memoir on the Refining 


of Lead in the large way, has civen a sketch of the pro- lead^rk^.^ 

, cess usetl in England ; if you think the following more 
detailed description will be acceptable to the readers of 
the Philosophical Journal, it is a< your service. 

The ol ject of refining lead is not merely on account of object of refin ^ 
the silver it contains, but to procure it as free as possi- ing lead. 

|b]c from the other metals with which it is usually alloyed, 
and to procure litharge. The silver is only an object so ^ 
far as it helps to pay the expense of refining. ^ ^ 

The lead produced at the smelting hearths or furnaces Usual impuri- 
in England is never perfectly pure ; it is always alloyed tics of En^sh* 
with a portion of silver, and most commonly with one or 
most of the following metals \ viz. zinc, abtimony, cpp< 
per, and arsenic ; which fonder it unfit for some of the 
purposes. to ^which lead is applied. 

Vox.. XV.— Sept. 1806. B The 
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PROCESS FOR REFIXING LEift. 

Tli«i operation of reining is founded on tlae ^tUiy 
yjrhich lead is oxidated when ejcposed to heat in con- 
|th ^mospheric air^ and the |ieculiar properties* the 
bf lead possess ; being easily fused, and in that state 
|g and combining , with most of the metals ; gold, 
nd platina excepted. * 

lead to be refined is exposed to the action of heat 
Imr upon, a cu/ie/ or test^ composed of a mixture of 
Sue and fern ashes in a reverbatoify fitrnace; the de- 
scription of which, with the difiereni^aniptilations, are 
as follows: 

Description of "1'^® refining furnace is composed of g^od solid masonry, 
tb^urnacj|^for bound together with iron bolts. It diffi^Ts very little in 
its construction from the common reverbatory furnace%v, 
except the bottom, which is perforated to receive fiie test 
or cupel. 

Fig- 1. Plate I. is a perspective view of the furnace 
with its iron work ; a the teazing hole, b aperture by 
which the test is supplied w ith lead, c an arch or dome 
over the feeding hole, communicating with the furnace 
stack by a flue, d area or space where the test is taken in 
and out the furnace, ce two strong iron bars to support 
the test when in its place, / cast-iron pot set in masonry, 
the floe pfltsing into the stack of the furnace, g the stack, 
p the ash pit, q an iron bar ty slide the ladle on when feed, 
ingthe test. 

Fig. 2. a perpendicular section of the furnace shewing 
the test supported in its place under the Opening of < 
the bottom of the furnace by the two wedges r r; k aper- 
ture for the nozzle of the bellows, s fire bar resting on 
the bearers*. 

Fig. 3. plan of the interior of the furnace ; I jpart of 
the bellows, h h flues from the body of the furnace t& j 
the stack. . 

f The same letters in the diflerent plans are meatit to' de# 
note the same parts. 

Plate II, Fig. 1. plati of the iron frame Into lyhHif the 
mixture of bone and fern ashes Is raflnned to fdrafi Old 
This frapie Is something largbr the elliptical hdfe ^ 
the bottom jOf the Ibrnaoe. ' 

2 and 3. plan and section of the tdsta'dl l&lfbirh 

h,, 'wWicn 
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whieh contains the lead to be refined^ n breast of the test^ 
o o small glitters or channels through vhich the litharge 
dows, p a semi-el iptical hole for the litha^e to fail 
through from the gutters upon the area of the refinery. 

These drawings and references will be sdiheient to 
. make the description of the furnace, &c. clearly under* 
stood. 

, Of the Test or CupcL 

A good test is of the first importance in refining ; the ma^c of*6p\rt8 
method of constructing one 1 shall endeavour to point out. bone and i fern 
Six parts of well burnt bone ashes and 1 part of good ashy. ^ 
fern ashes are to be well mixed, sifted through a sieve (the 
^ipaccs in which are about ^ of an inch square), and 
nioistuTied to about the same degree the founders use their 
sand. The iron frame is to be laid on the Hoor and made 
steady, with wedges under its rim ; about two inches in 
thickness of the ashes are to be equally spread over the 
bottom, and with an iron beater, such as used by the 
founders, equally rammed between the cross bars ; the 
frame is to be again filled and rammed all over, beginning 
at the circumference and working spiral ways until 
finished in the centre, the filling and ramming to be re- • 
peated until the frame is completely full ; ^ri^cavation 
to contain the lead is made as expressed in the*an, with 
a sharp spade about 5 inche’s square, the edges dressed 
with a Jong-bladed knife; a semi-eliptical hole, as atp, is 
to be cut through the breast. Having proceeded so far, 
the test is to be turned on its side and^dressed from all 
superiluous ashes adhering to tbebottom, taking care that 
none shall be left flush with the bottom of the frame or 
cross bars, otbelrwisc in fixing the test to its situation at 
the bottom of the furnace it would be liable to be bulged. 

Fixing the Test in its situation. 

The rim of the test is now to be plastered with clay or 
moistened ashes, placed upon the supporting cross bars,^ 
and fixed with wedges firmly against the bottom of the 
futnace, the firaast next to the feeding hole. * 

A gentle fire may now be lighted, and graduoMy in- 
crease until the test be ftftd hot* When, it ceases to emit 
tib© und®!’ side it is suflBicieiitly dry. 

. l<ad previously melted in the iron pot / is ladled into Maoipulatioij, - 

the**y 


Manni^ of fix - 
Ittg the te^t. 
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tkh»M «i ftt- tilt tafi until the hollow part be lu^arljr filled, the opera- 
tor closes the feeding apertare^ ant increases the heat of 
Sd, put into thefhmace until the surface of the lead is well corered 
’ the test, &c. with litharge ; he then remoTOS the door fpom the feediitg 
hole, andf with an iron rod, which has one end bent down 
ait light angles about 3 inches and made fiat w chissei- 
shaped, shapes the small gutter or channel o until the 
lidiarge just fiows into it, the blast from a pair of double 
bellows is then directed from the back part over the sur- 
face of^^thetest, the litharge is urged forward, and flows 
from the gutter upon the floor of the refinery ; the ope. 
ration now goes forward, gradually adding lead aa tho* 
escape of litharge makes necessary, until the gutea'^^^ 
worn down that the test does not contain 
inch in depth of lead, the blast is then takep 
gutter filled up with moistened ashes, and fresh orie 
made on the other side the breast ; the test is again filled, 
though not 60 full as at first, and the operation carried on 
until this gutter also is worn down and the test contain 
from about 50 to 70 lbs. of alloy. This quantity is run 
into an iron pot, and set by until a suiTirient number of 
pieces have been collected to make it worth while to take 
off a plaigpf pure silver from them. 

AHoy left bf- The quantity of alloy left in the working off each test 
hind- must depend in a great measure upon the quantity of sil. 

ver it by estimation is supposed to contain, A suflioient 
quantity of lead should always be left in the alloy to makp 
it fuse easily in thfe iron pof 

Seine litharge When the test is removed from the furnace and broken 
soalu into the up, the litharge will be found to have penetrated to an 
inVonsiderable but equal depth in the ashhs ; that part 
not impregnated with litharge may be pulverised^ mixed 
' with fresh ashes, and again used for another test. 

The ai^r W The operation of taking off the silver pure differs in 
refined hr oxi- no respect from the forgoing, only more care is obserted 
thi^working, not to suffer the escape of any metalHo 
particles with the Htharge, as that would oecWott ^ti- 
sidorable waste of silver. As the process and 

the^propoftion of silvpr to lead increases,’ the litharge 
assumes a darker colour, a greater heat becomes" neees- 
saiy, and at last the brightoniug takes p{|oe ; tiie ioierior 
2 of 
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oflbe^fiirnace, which during the whole of the {iroces^ hed The hri^bten^ 
Hbeenvery obscure and misty, clears up. When the ope* 
rator observes the surface of the silver to be free from 
litharge, he removes the blast of the bellows, and snff^ 
the furnace to cool grad nail j; as the silver cools many 
protuberances arise on the surface, and fluid silver is 
ejected from them with considerable force, which falling as^iTcooL”^** 
again on the plate spots it very fantastically with small 
globules. 

The latter portions of litharge bring over a consider* The last por- 
able quantity of silver with them; this is generally re- 
duced by itself and again refined. contain silver. 

'^The litharge as it falls upon the floor of the refinery is The litharge 
occasionally removed ; it is in clots at first, but after a flakes in cool- 
short time as it cools it falls for the most part like slacked 
lime, and appears in the brilliant scales it is met with in 
commerce : if it is intended as an article for sale, no- 
thing more is necessary than to sift it from the clots 
which hare not fallen and pack it in barrels. 

If, on the contrary, it is intended to be manufactured b is reduced by 
into pure lead, it is placed in a reverbatory furnace, ver^d" with 
mixed with clean stnall-coal, and exposed to a heat just 9inall-coal at a 
suflicient to fuse the litharge. The metal as it i%rcduced 
flows through an aperture into an iron pot, and is cast ' 
into pigs for sale. During the reducing, care is taken to 
keep the whole surface of the litharge in the furnace co- 
ver^ with small-coal. 

In some smelt works, instead of a reverbatory furnace The reduction 
for reducing, a blast furnace is made ufe of, on account isj^cst p^rform^ 
of the greater prodfee, but the lead so reduced is never furnace, 
so pure as that made in the wind furnace. The oxides of 
metals, which require a greater heat to reduce than 
the lead, are in the blast furnace generally reduced 
with it. ^ 

Tho volatile Oxides, as zinc, antimony, and arsenic/ are Volatile oxides 
mosUy carried off by evaporation during refining ; a con- 
siderable portion of the oxide of lead itself is carried oflf 
by ovaporatioit, making the interior of the furnace so 
misty and obscure that a person unused to refining cannot 
aee mote than a lew inches into it. ^ 

A considerable portion of these oaideit arc driven carried up the 

^chitnacy. 
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PHENOKEKA AT SEA.- 


IbQ Idast the bellows lybrongh the feeding lyt^riare^ 
and would be dissipated in the refiaing-house, to the great ^ 
injury of the workmen’s healths ; ' to prevent their ill 
epects the arch* or dome over the feeding hole is erected 
to carry the fame into the stack of the furnace* 


IL K 

Fads and Observations telating to the Windsj 
and^other^ Phenomena by uhich the Surface of the ifeh (s 
affected, * In a Letter from 3 xwx& Horsburgh, Esq.* 

To Mr. NICHOLSON. 

Sir, ^ 

Prom reading in your Journal Vol. 12th. the account ’ 
of the Seiches of the Lake of Geneva, I hate been indu- 
ced to send to you a few remarks relative to the surface of 
the sea, which arc more particularly applicable to the In- 
dian and Chinese S«as, where these ‘observations were 
made. — 

The smooth re- When a steady breeze of wind has continued to blow 
f^fcady bTcczc ^^3 length of time, with a clear sky, or small clouds 
arc au^mcn- high in (he atmosphere, the waves aj-e generally regular 

ted by the rise smooth, eliding in the direction of the wind : parti- 
of a low cloud , , 1 ^ *^>1 • 1. Ax U X* T 

though the cularly when there is no current : — At such times, w a 

breeze is dimi- dense cloud is generated, and is low in tlie atmosphere 
nishcd. i,rhen passing over the observer, the strength of the regu- 

lar breeze is decreased, and the waves appear to be agita-" 
ted by the clou^ whilst it passes over them ; their sijonmits 
being more elevated and turbulent ;-*wbut no sooner has 
the dense cldud passed the zenith of the observer, than 
the breeze resumes its former strength, and the waves^ 
glide along smooth as before. 

It seems as if^ When many of these dense clouds are generated, and 
ha?adhee*ac the.course of the prevailing wind, in succe^ion, 

tioh on the sur- the waves become turbulent and irregular, partfcidarly 
face. when these clouds are near the surface of the sea^acofm- 

panied by showers of rain : this has frequently pb- 
served in the Indian Seas» and often inclined me to tbpk 
th<^e low dense elouds had some affipitj wfth ani^f 
fit tho 

The 
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The ejects proceeding from these dense clouds during These eflfects 
their passage oirer the zenith^ are the opposite to those opposite to 
experienced from a regular squall for this generally * 
first makes its appearance by a small arched cloud, either 
rising from the horizon, or formed at a small distance 
abore it ; which rises gradually until near the zenith. 

When the preceding clonds of the arch approach the rfTccts of the 
zenith, strength of the Squall commenccb, and conti- 
nues strong during tlie passage of the clouds over it ; 
which is the reverse of what has been noticed as the re- 
sult proceeding from dense clouds- generated 9t high alti- 
tudes.— Currents or ripplings on the surface of the sea, Currcnts*and 
h6em to have an affinity with the wind. — Where tides run ^dcs affect tho 
staging, in the entrance of great rivers and other places, 
the strelfj^th of the wind is often observed to be modified 
by the tide ; blowing strong on the flood, and moderate 
on the ebb, when the direction of the wdnd is into the ri- 
vers, or nearly in the line of the flood tide. 

The following peculiarity of a sudden variation in the Upon banks or 

strength of the wind, has frequently been observed in low wind 

. . , T ,1 . ; , . , , . lb suddenly and 

Jatitudcsf — In settled weather, when a brisk and regular considerably 

wind is experienced in deep 'water, if there arc any shoal less than on the 
banks or coral flats of considerable extent, the strength water 
of the wind is often perceived to be much less on these 
banks or flats, than in -the deep water ; more particularly 
if eddies or ripplings, occasioned by tide or currents pre- 
vail on the banks at the time. — I have often observed in 
glutting on the edge of one of such banks, that the strength 
of the regular breeze instantly abated ; but resumed its 
regular force on departing from the vergeiof the bank in- 
to deep w ater : — this has been experienced repeatedly ; 
and 1 have found a ship hardly manageable from a defici- 
,oncy of wind on the verge of a bank with shoal water on 
it ; when at a small distance from it iif deep wate/, some 
of the light sails were obliged to be taken in, the regular 
breeze over the ^Tface of the deep water, prevailing so 
strong. 

In sovteral parts of the Indian Seas, particularly to the Very strong 
eastward of the Nicobar Islands, between A chen fieaif the 

«nd JFwntoeylon, very sttong ripplings prevail during i&e 
s<ada»-we»* iii0aaaa&.— When these ripplings are very nunutioa of 
and numerous^ there is seldom any current experien- 

ced ; 






Phencrmena of 
currents. 


—very chan* 
tfeable. 


At * 

cefi, ; I^Pfiaaib to tjl^ey li© b©%¥|>|ipp 

nmUy 8ii{xp<»^,l;o be a|4?w«iw^. , ^ 

Tliese rip^Ufigs ext^fid ptrrow |rifc|| 

spaces betweea them ^ €«mi^er^bl<i 
1i^€y Are alarming to strangers in tibte night, frem tjhe 
noise oecasioned by the broken watei^. — The oolhifioii of 
the water in these ridges,^produees breakers so high, tligt 
at times it would be dangerous to risk a boa||,ainoi^<^ 
although the weather was serene. — T|iey move 
with considerable velocity ; when they pasiS a shi|v a 4®* 
crease of tSk strength of the wind aco<^|i|pani^ t^m ; a 
trembling motion is given to the vessel by tjie ®f!6 
Sion of the broken water, and frequently 
tlirown on the deck. — ^The ridges are seldom^ii;Sgp|^||^^ 
few minutes in passing ; the wind then resui||^,lli^*former 
strength, which continues regular until ^^other ri^e 
assails the ship. — Probably these must proceed from 
south-west monsoon blowing from the ocean, round 
Achen Head, into the entrance of Malacca Straits ; but 
it is singular that no currents arc experienced nith these 
high ripplings.. 

In the ocean, and also in narrow seas, currents frequent- 
ly raise the sea, and agitate the surface greatly. — V^heir 
the wind and current coincide in their direction, the sea 
generally is moderately smooth ; but it is agitatcld, s^pd 
turbulent waves are produced, when the current runs in a 
contrary direction to the wind. — This is a general remark 
among nautical men, which often holds good ; although 
itdoca not always ensue ; for turbulent waves are some- 
times the efifect ^ a strong current, when the direction of 
it and the wind agree. — It is singular that currents are 
very changeable in some parts pf the .ocean, far disti^nt 
from land ; particularly near the equator. — I have 
ral tim^s, in low latitudes, experienced the current run 
upwards of sixty miles in twenty-four hours, tO the eastf 
ward or westward ; t^en change suddlhly, aiui set w*^ 
equal velocity in the opposite direction, durihg th^’Snb** 
sequent twenty-four hours, — The rise and |ri 

mosF pnrts of the globe, appe^ tP. be much m 

h^l^titudes, than wipin' tjbe tropi^ : thoqgl^^iirjr^^- 
fn pi'ovail in 
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mcr kind. — In the Northern Atlantic they are seldom 
strong : but arc frequently so near the equator, between 
the Coast of Guinea and the American Continent. About 
the southern limit of the Maldiva Isles, near the Equator, 
and to the eastward of the Philippine Islands, they are 
frequently strong and changeable. — In latitude 40®. South 
near the Cape offrood lIoi)e, a strong current commenced 
suddenly, w hich produced a mountainous sea, when there 
was very little wind : — it continued to run strong for a 
day, then suddenly abated, and set in another direction 
with a gentle velocity ; the high sea falling at the time. 

The agitated and smooth portions observed on the lakes, 
prevail much at sea in sultry weather, when nearly calm, 
jrt such times, the faint airs seldom agitate the surface of 
the sea ni a regular manner, but the agitated and smooth 
portion^, appear in veins and j^atches, intersi'Cting each 
other in a^ariet^ of directions. — These a j)pearances con- 
tinue for da)s together, when faint airs and calms are ex- 
perienced b(‘tw’een the tropics : the faint airs are generally 
irregularly felt ; '•ometimes gentle ; at other times very 
weak, inclining to calm.— The surfact of the sea to a con- 
siderable distance around a ship, alwa>s appears more 
smooth at these times, thin at greater distances, towards 
the horizon ; which often is the cauoc of belief in an ap- 
proaching breeze, never realized. 

In low’ latitudes, when calms and faint airs have been 
experienced for two or three days ; or fora longer period, 
1 have frequently perceived the surface, of the ocean have 
an oily appearance, with minute inediisai lloating on it in 
great quantities. — 'J'lu'y seemed to be interspersed over the 
smooth and agitated portions, and not confined to the 
smooth places. — Small insects, some with, and others 
' w ithout wings, have often been seen skipping on the sur- 
face of the sea in calm weather, many degrees distant from 
land. 

The smooth veins on the surface of the sea are also con- 
comitant with rain ; particularly at the com men cement of 

(ihowers, when there are gentle bree2cs of wind ;/ and 

sometimes appear to indicate rain. 

Smooth veins on the surface of the sea prevail to the 
westward of the Laccadiva Islands, betw een these and the 
VoL. XV.- -Sept. 1806. C Island 


Smooth and a- 
gitated porti- 
ons, Oi the sea 
with faint airs. 


The perspect- 
ive makes* the 
distant sea ap- 
pear roughcbt. 


Small medusas 
and insects^ out 
at sea" 


Smooth places 
arc seen during 
showers. 


Other facts res- 
pecting them. 
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Curious fact of 
a white dust 
deposited At 

sea. 


The f^ulpli 
weed in theAt- 
lantic Ocean is 
deposited in 
long parallel 
veins in the di- 
rection of the 
wind. ^ 


Island Socotra, in the raontlis of March and April ; and 
are most perfectly depicti'd during brisk winds. 

In these mouths the winds blow from the northward, in 
moderate and strong breezes, at a few degrees distance 
from the Coasts of Canara and Concan ; and are mostly 
from N. N. W. to N. by E. — these winds do not blow 
uniformly, although the sky is generally clear, but come 
in gusts at short intervals; jjarticularly in the night, the 
breezes being then stronger than in the day. 

It is very common with these winds, to observe smooth 
veins on the surface of the sea, which extend in lines 
rallel to each other, and to the direction of the wind: they 
are often discernable in the night, when the moon exhibits 
no light, being so dilfercnt in colour from the other pa^^ 
these having a l)la» .. appearance, occasioned by ^le fresh 
(or brisk) breezes agitating the surface and j)roducing a 
groat contrast between these agitated portions and the 
smooth veins. 

Another curious phenomenon has frequently been ob- 
served to accompany these northerly winds, which is ; 
in March or April, shi])S that are bound to Bombay or 
Surat, frexjueiitly have their rigging covered with white 
dust, although several degrees distant from the coast of 
Canara or Concan. Thcnortherl} and north north west 
winds, blowing from the coast ol Persia, over an exten- 
sive* surface of sea, (at least ten or twehc dt^grecs) it is 
difficult to judge what can occasion the dust, if it is not 
generated in the atmosphere, which is in these months 
sometimes impregnated with a dry haze. 

It may bo observed, that similar to the smooth veins 
here mentioned, 1> ing in the direction of the wind, is the 
direction of the veins or strata of (Tulph Weed, in the 
middle of the Atlantic Ocean. The southern limit of this' 
marine vegetating substance is about S>2®. or 22^® north 
latitude, or near the tro])ic of Cancer ; and the northern 
limit seems to be about the 42^ of north latitude. It is 
always seen in long veins, or strata, parallel to each other, 
in the direction of the wind. When the wind changes, the 
veins of w eed appear to be disturbed for a time ; they are 
however not long before their direction is in conformity 
with the wind. These veins of weed are governe<^ in their 

direction 
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direction by the wind, whether the sea bo smooth, or 
hi^h ; and in general do not appear to be more than from 
twelve to twenty hours, in changing their direction. 

In J\o. 57 of your Journal, in a leply to M. AI. >our The author 
corresj>ondent, the sipjall is thought to he occasioned by a th.u^thc 

descending wind, produced ])y the iiii])uls(* of lalling lain, squall is a dc&- 
This suggeslion seems to agree with} our observation, sending wind, 
for I have several times, in ealm weather, seen a cloud 
geiiei ate and (litfuso a bree ze on the suilaceof the sea, 
which spread in dilferent directions from the j)lace of de- 
scent. A remaikable instaiu e ol this occurred in iVFalacca 
Strait during a calm day, w hen alleet was in tomjiaii} : a Rrmarkatilc 
breeze commenced suddenly from a dense cloud, its ct*n- 

t^ ofaction seemed to be in the middle ol the lieet, which 
# ^ 
w as much scattered. This breeze spi ead in ( very direc- 
tion from a centre, and jiroduccd a singular appearance 
in the tied, for ev(T} ship iKiuled close to the wind as the 
breeze reached her, and when it became gmieial, evhibit- 
ed to view the ditl'ercnt ships sailing (omjdetel} round a 
circle, although all hauled close to the w ind. 

With this descending w ind there was no rain lell on the 
.ships at the extremities ot the llect, but a partial shower 
was observed to have fallen on the ships la the ctmtre. 

Notw ithstanding what has been just ob.served, squalls or 
brisk winds which commence suddenly alter calms, are 
generally^ experienced to have their motion in a horizon- 
tal diiection, when the im])ulse is perceived on the sails 
ol a ship ; but it apiiears probable, that the current of 
wind may descemd until near the surlace of the sea, when 
ealm over the surfaee ; and then be delletted ill a hori- 
zontal direction on ap^iroaehiiig it. 

Your coire.spoudent, AI. Al. thinks the velocity of the The velocity of 
^wcU of the sea not greater than eight or ten miles an grcaui 
hour. It is much greater in general, but mutable accord- supposed by 
ing to circumsliinces. 

The velocity of the swell ("or waves) in a strong breeze 
or trade wind, probably is about twenty miles an hour ; 
lor they pass a ship fast when she has a velocity of ten 
or eleven miles an hour in the same direction as the 
waves. Vt bucli times the velocity of the waves is easily 
measured with the common log, by noticing with a pio- 

C 2 per 
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per quantity of line out, when the log is lifted on the top 
of a wave, marking this time, and measuring the interval 
from it fo the time the ship’s stern islifti'd up by the same 
wave, b}^ a watch with a second hand. The length fd the 


Less in shallow 
water. 


Various swells 
at same time. 


The waves in 
the ty-fong. 


Causes why the 
swell of the sea 
may precede 
nhe wind that 
caused it. 


line trom the stern, compared with the interval of time, 
will give the excess of the velocity of flv^ o»er that 

of the ship, and the^e added togetlu'r will he tlu' velocity 
of the wave. The velocity of tli*' swed may also be ob- 
tained when calm, by sending a boat in the dinrtion of 
the swell, to a moderate distance Irom the ship, having 
a line fast to each., to enable their distance to be mea- 
sured. With a wd^ch, measure (h(‘ interval to the nearest 
second, when the boat was lifted up, by a swell, to tho 
ship being lifted bv it; compare the interval ^of tiiJfc 
with the distance measured by the line to obtain the velo- 
city of the swell. Several observations may be made in 
cither rase, and the mean taken as the result. 

The velocitv of the waves seems generally less in shal- 
low water, than m the ocean ; the cause of this may be 
the resistance the particles of water meet with from mud 
or sand mixed in the wafer, or from friction against the 
ground. 

In the ocean it frequently happens that two swells run 
in directions opposing each other ; at other times they 
cross each other obliijiiely : and sometimes three swells 
running in different directions, ini'ct and run through each 
other ; and continue to do so for a day or longer time, 
each retaining its own direction and apparent regular ve- 
locity^ 

It frequently happens during a ty-fong in the China 
sea, that the waves run in every direction ; having the 
apjiearance of elevated mounts or pyramids, which in- 
fringe on each other with great violence. Ships are very 
liable to lose their rudders, w hen these pyramids strike 
against them -/and the masts are endangered by the quick 
turbulent motion proceeding from such heterogeneous 
impulse. 

You remark that the swell caust^d by a storm, may be 
propagated v\ith a greater mean velocity than the storm 
that causes it, and may therefore arrive on a coast before 
it, or come after the storm has ceased — this conclusion 


2 


seems 
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seems just. The waves, (or swell) may be generated by 
a stroTii5 wind which has to contend with another blowing 
in opposition to it;* this is frequently observed at sea; 
(seamen call it two wbids fighting against each other) 
when this is the case, the velocity of a strong wind is 
greatly retarded, and its progress very slow whilst op- 
posed by a lireeze, although the latter be much inferior 
in strength ; — and it frequently happens that a gentle 
bree/e is prevalent over a strong wind, w hen the supply 
of till* latter does not continue strong a sullicient length 
of time. The limit where two winds oppose each other, 
is sometimes obse rved to alter its position very little in 
two or three hours ; a ship may continue to have a 
Strong wind on one side of this limit for a considerable 
time, w hilst a ship on the other side experiences a steady 
breeze from the opposite direction. It will therefore be 
easily comprehended, that when a strong wind has to 
overcome another wdnd, blowing in opposition to it, 
the velocity of the former must be slow until the latter 
is subdued, although the waves may speedily be agitated, 
and receive an impulse from it, by which they may 
greatly precede the wind that caused their formation. 
On th(‘ contrary, when a strong wind is diiiused from the 
atmosphere, having no other wind to oppose it, the ve- 
locity ol such must be greater than that of the waves 
formed by it; and consequently will precede the 
waves. 

In September 1802, llicre w^as a storm on the south 
coast of China, in which a Spanish frigate and the Nauti- 
lus of Calcutta were lost. We were about five degrees 
from the coast at the time; had pleasant weather and 
little wind : — A high swell reached us, by w hich we were 
(1 may say) certain that a storm had happened on the 
coast ; and on our arrival in a few days afterwards, found 
it had been so. 

Tn December 1803, at anchor on the eastern sea-reef, 
a( the entrance of llooghley river, agale of wind com- 
menced, and blew from the northward, otf the land ; at 
the same time a heavy squall came rolling in from the 
sea, directly in opposition to the prevailing wind ; this 
caused an apprehension that the gale would change sud- 
denly, 
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Occasioned by 
a contrary gale. 


Barometrical 

obscrVrttlons. 


The Mercury 
depressed by 
squally land 
breezes. 


But not by re- 
f^ular land 
breezes. 


denly, and blow from seaward^ which did not happen. 
On the arrival of several ships soon after, the cause of 
the heavy swell rolling into the entrance of the river 
r was ascertained ; for these ships evperienced a strong 
• gale from southward, which brought them within about 
thirty leagues of the entrance of the river. This strong 
gale from the southward had forced a heavy swell greatly 
beyond its limit, although this swell must have met with 
great resistance from the strong northerly wind blowing 
against it. , 

A long account from Capt. Flinders was recently read 
at the meetings of the Royal Sociedj , descriptive of baro- 
metrical observations, made on the coast of New South 
Wales, «&c. It appears that the mercury continued 
greater heights with the wind from the sea, than with 
land winds, on the coast of New South Wales. 1 have 
sometimes obscrvtKi the same cJlect in other places, par- 
ticularly in June 1803 and July 1804, on appioaching 
the coast of Cochiiichiua. In passing from Sinrapoiir 
Strait to this coast in these months, with the regular 
southerly wind, the mercury performed the motions of 
two elevations and two depressions regularly, during the 
twenty-four hours ; but fell ten hundred parts of an inch 
each time (suddenl) ) when we came near the land. At 
both times ‘the wind from the sea abated, and wms re- 
placed w ith squalls from this alpine country. There was 
iniieh vaj)our over the land both times ; accompanied with 
vivid lightning. 

During the fair w eather season on the coast of Malabar, 
when regular land and seabrec/A's were daily experienced, 
the mercury in barometers was not depressed by these 
land breezes ; but appeared equally high as when the 
lircezes prevailed Irom the sea ; — The two elevations and 
depressions of the mercury w ere continued every twenty- 
four hours on this coast; although not in equal quantity, 
as in a steady wind at a considerable distance from land. 
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III. 

A Tltird Series of Experiments on an Artificial Sub- 
stance j which possesses the principal characteristic Pro- 
perties of Tannin ; with some llcmarks on Coal, By 
Charles Hatchett, Esq, E.R.S,*^ 

§ 1 - 

In my farmer papers upon this subject, some account ExperimentSp 

has been giveit of the eftects produced by sulphuric acid »» an arti- 
, .. , , ■'ll!,. ficial substance 

upon turpentine, resin, and camphor ; and 1 shall how 

state the results of other experiments made with the same raettr of tan- 
afeid upon a great number of the resins, balsams, gum re- matter, 
sins, and gums, the greater part of which, afforded (hat 
nioditication of the artificial tanning substance, which for 
the sake of distinction, 1 have in the preceding jiapers de- 
nominated the third variety. 

'J'he process was simple digestion in sulphuric acid, 
after which, the re>iduum was well eduJeorated, and was 
then digested into alcohol. This w^as separated by distil- 
lation, the dry substance which remained was infused in 
cold distilled water, and the portion dissolved, was ex- 
amined by solution of isinglass, muriate of tin, acetite of 
lead, and sulphate of iron. 

Much sulphureous acid, carbonic acid, several of the 
vt‘getablc acids, particularly benzoic acid, (when the bal- 
sams were employed,) and apparently water, were pro- 
ilueed during the ojieration ; but in this paper I shall only 
notice two of the products, namely, the tanning substance 
and the coal. 

The sulphuric acid almost immediately dissolved the 
resins, and formed transparent brown solutions, which 
progressively became black. 

The same effect was produced on most of the other sub- 
stances, but the solutions of the balsams and of gnaia- 
cum were at first of a deep crimson, slightly inclining to 
brown. 

Caoutchouc and elastic bitumen were not dissolved, 

• Philos. Trans. i8o6. For the former papers sec our Journal. 

but 
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Expcrinacnts, after having been digested for more than two months, 

&c. on an arti- were only superficially carbonized, 

ficial substance rpi , , . , , . , 

having the cha- gums and the saccharine substances required many 

racter of tan- evaporations and hitrations before the whole of their ear- 
ning matter. bonaceous residua could be obtained. 

These were the principal effects observed during the 
experiments, and I have stated them in this manner, that 
tedious and useless repetitions may be avoided. 

§ 11 . 

Turpentine, common resin, elemi, tacamahac, mastq:!!^ 
copaiba, copal, camphor, benzoin, balsam of Tolu, bal- 
sam of Peru, asa feetida, and amber, yielded an abundance 
of the tanning substance. 

Oil of turpentine also afforded much of it; asphaltum 
yieldexl a small portion ; some slight traces of it w ere even 
obtained from gum arable and tragacanth; but none was 
produced by guaiacum, dragon’s blood, myrrh, gum am- 
moniac, olibanum, gamboge, caoutchouc, clastic bitumen, 
liquorice, and manna. I am persuaded, however, that 
many of these would have afforded the tanning substance 
bad not the digestion been of too long a duration. 

Olive oil was partly converled into the above mentioned 
substance, and also linseed oil, wax, and aiiimuifat; but 
the three last appear to merit some atlentioii. 

Ijinscal Oil, 

This oil with sulphuric acid veiy soon formed a thick 
blackish-brown liquid, which after being long.digcsted in 
a sand-bath, w as still partly soluble in cold water, and 
passed the filter. This solution precipitated gelatine; 
the residuum was a tough black substauce, which became 
hard on exposure to air. A great part w as soluble on 
alcohol, and fonnetla brow n liquid, which became turbid 
by the addition of water. When this was evaporated, a 
brown substance remained, which was partially dissolved 
by cold water, and the solution thus formed, y^as rendered 
turbid by gelatine. 

The undissolved portion left by the alcohol, was of a 
blackish-brown ; it was soft and tenacious, and ap{>cared 
to retain many of the properties of an inspissated fat oil. 

Bleached IVax, 

That which was employed in this experiment, was the 

white 
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white wax of the shops, which is sold in the form of small Experiments, 
round cakes. It formed with sulphuric acid a thick black on an arti- 
magma, and was not acted upon by cold distilled water having^ 
when washed with it upon a filter. Upon being digested racier of tan- 
with alcohol in a sand-bath, a brownish solution was "“S 
formed, which upon cooling became very turbid, and ap* 
peared as if filled with a w hite flocculent substance. The 
same operation was repeated with diflerent portions of 
alcohol until this ceased to act. The whole of the solu- 
tions in aicbhol were then mixed, a large quantity of dis- 
tilled water was added, and the alcohol was separated by 
distillation. 

On the surface of the remaining liquor, when cold, a 
white cjfust was formed, which being separated, was found 
to possess the pro])erties of spermaceti, and weighed IS 
grains. The filtrated liquor was then evaporated to a 
small quantity, became of a pale brown colour, and was 
rendered turbid by solution of isinglass. 

Animal Fat. 

This experiment w as made upon the kidney fat of veal, 
but 1 cannot take upon me to assert that the results would 
have been the same with every kind of fat. One hundred 
grains of it with one ounce of concentrated sulphuric 
acid, after some time, formed a blackish soft mass: a 
second ounce of sulphuric acid was then added, and the 
whole was digested and occasionally heated during nearly 
three months. Six ounces of distilled water were poured 
upon the black pulpy mass, and formed a thick uniform, 
liquid, w hich, after digestion for six or seven days, was 
w hen cold filtrated. The liquor w'hich passed was of a 
brow'n colour, and upon evaporation became black, 
leaving a considerable portion of a blackish substance 
upon the filter, which was added to that which had been 
collected by the first filtration. The whole was w'ashed 
with cold water, which passed colourless. Boiling water 
was then poured upon the filter, by which a considerable 
portion -was rapidly dissolred, and a brownish -black so- 
lution was formed, which copiously precipitated gelatine. 

The residuum on the filter was then dried, and being 
collected, was digested in alcohol, which dissolved the 
greater pari. 

The solution in alcohol was filtrated, but (apparently 
VoL. XV. — Sept. 180fi. D by 
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Experiments, ^3' of air) a considerable deposit was formed on 

&c.onan »rti- the filter, which was again dissolved by alcol-ioK Water 
havlrigthVcha- ^^'^dered <hc solution turbid, and a black light flaky sub- 
racter of tan- stance, which weighed 41 grains, remained upon the 
ning unttcr. ftlfer. The liltrated liquor w as then evaporated, and left 
a grayish-black substance, which weighed 30 grains. 
'This last substance was highly inflammable, and w'hen 
burned, emitted a very peculiar odour, resembling partly 
that of fat and partly thal of asplialtiim. It easily melted, 
and also immediately dissolved in cold alcohol, from whif^h, 
like the resinous substances, it was precipitated by w ater. 

The black light flaky residuum, which weighed 41 
grains, was found to consist partly of the substance above 
mentioned and partly of coal, but the proportion, of this 
last w'as not ascertained. 

Coagulated albumen and prepared muscular fibre were 
also separately exposed to the action of sulphuric acid in 
the manner above described, but did not aflbrd any sub- 
stance by which gelatine could be precipitated, coal being 
the only product which remained. 

Almost every one of the bodies which have been em- 
ployed in these experiments, seem to be in some measure 
different in respect to the progressive eflfccts produced 
upon them by sulphuric acid; and all other circumstances 
being similar, there appears to be a certain period of the 
lirocc^s when the production of the tanning substance has 
arrived at its maximum, after which, a gradual diminution 
of it takes place, and at length total destruction. These 
eflects are jiroduccd at different periods, according to the 
substance which may be the subject of the experiment, 
and therelore it is impossible at present to state the utmost 
quantify of the tanning substance which, under equal 
circuinstances, may be obtained from each of the resins, 
balsams, Ac. 

The tanning substance appears to be always the same, 
whether obtaint'd from turpentine, or common resin, or 
Irom the balsams, or from asa fo^tida, or camphor, or ia- 
ihicd from any of the bodies which have been enumerated; 
its effects on the different reagents ai^ similar; by the 
addition of a small portion of nitric acid, and subsequent 
evaporation, it is converted into that which I have called 
the first variety ; or if digested with sulphuric acid, it is 

speedily 
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speedily destroyed, and becomes mere coal. Tn the lat- 
ter case, tliercfore, the same agent which at lirst pro- 
duced it becomes at - length the cause of its destruction, 
and thus we find, that altlioiigh a tanning substance may 
be obtained from resinous and other bodies by means of 
sulphuric and by nitric acid, yet in tlie former case the 
product is variable, and is form<‘d at or about the mean 
period of the operation, wliilst the latter is an ultimate 
and invariable elfeet, beyond which, no apparent chatige 
can be produced by any continuation of the process 
§ III. 

1 have already slated, that caoutchouc, and elastic bi- 
tumen, were only superficially acted upon n heii digested 
for a v^ry long time in sulphuric acid; and it is remark- 
able, that these substances, 'which in their external cha- 
racters so much resemble each other, should be similar in 
their habits when exposed to the elfects of this acid : for, 
unlike the resins and most of the other bodies which were 
subjected to the preceding experiments, and 'which were 
almost immediately dissolved when the acid was poured 
upon them, these on the contrary remained undissolvcd, 
and only became partially carbonized on their surfaces. 
Kven nitric acid does not so rapidly effect a change in the 
elastic bitumen as it docs w hen applied to the other bitu- 
minous substances. 

1 . 

One hundred grains of pure soft clastic bitumen w’ere 
digested during three weeks in one ounce of nitric acid, 
diluted with an equal quantity of water ; a tough and 
slightly clastic orange-coloured mass then remaiued. 
Another ounce of the acid, not diluted, was poured upon 
this mass, and the digestion was continued until tirtj 
wdiole was evaporated. The residuum was tenacious, 
and of the colour above mentioned. Water partially dis- 
solved it, and formed a deep yellow liquid, which copi- 
ously precipitated gelatine, and possessed the other pro- 
perties of the tanning substance which is produced from 
the resins, &c. by nitric acid. 

• In the former Papers upon this subject 1 have observed, that 
the tanning substance produced by sulphuric acid, is very inferior 
in energy to that, which is formed by nitric acid. 

D‘2 
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Experiments orango-coloiired mass still remained, which was 

&c.on the arti- speedily dissolved by alcohol, and was precipitated from it 

^ial substance |jy a jgrge addition of water. 

having thee ha- , . ... . * , j 

racier of tan- sub.-tance m many or its properties resemblea the 

ning matter, resins, but in others, seemed to approach those which cha- 
racterize the vegetable extractive matter. It appeared to 
be similar to that which has been cursorily mentioned in 
my first paper, and which was obtained from many of the 
pit-coals and bitumens when treated with nitric acid. I 
have since paid more attention to this substance during 
the following experiments : 

Kilkenny coal was digested with nitric acid, and pro. 
gressively, although with difficulty, was converted into 
that variety of the tanning substance which has so often 
been mentioned. Similar experiments were made on the 
same sort of coal from Wales, which was given to me by 
my friend Mr. Tennan^, as well as upon a coal sent to 
me by Professor Woodhouse, which was from Peiisyl- 
vaiiid, and is there called Leigh high coal. All of these 
w ere converted into the tanning substance, but they did 
not yield aji)^ product similar to that obtained from the 
clastic bitumen. 

The contrary however happene d when the common pit- 
coal, or Camiel coal, orasphaltum, were employed. For 
when these w ore treated in the way w hich has been de- 
scribed, and when the digestion was not too long con- 
tinued, then 1 obtained from 100 grains of each of tho 
above substances (after the separation of the tanning mat- 
ter) a residuum as follows: 

From 100 grains of the common Newcastle coal 9 grains. 

From 100 grains of Cannel coal 36 grains. 

From 100 grains of pure asphaltum 37 grains. 

The substances thus obtained, were very similar in 
their external characters, being of a pale brown, ap- 
proaching to Spanish snulT colour; their internal frac- 
ture was dark brown, with a considerable degree of re- 
sinous lustre. When exposed to heat they did not easily 
melt, but as soon as inflamed, they emitted a resinous 
odour mixed w ith that of fat oil, and produced a very light 
coal, much exceeding the bulk of the original substance.^ 

Alcohol completely dissolved them, .and if water in a 
Jarge proportion was added to a saturated soliition, a 

precipitate 
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precipitate was obtained, but after each precipitation, a 
portion always remained dissolved by the water, which &c *on*an'wt?- 
acted upon the different reagents in a manner similar to ficial subtfiance 
the solutions of vegetable extractive matter. The flavour havmgihccha- 
was also bitter, and in some degree aromatic, so that the nlng matter, 
residua,' whether obtained from pit-coal, from Canncl 
coal, or from asphaltnm, seemed to possess properties in- 
termediate between those df resin, and those of the vege- 
table extractive substance. They appeared, however, to 
be removed only by a very few degrees from the tanning 
substance; for if digested in a small quantity of nitric 
acid, and subsequently evaporated, they were immedi- 
ately converted into it ; or if digested with sulphuric acid, 
they speedily became reducetl to coal. 

* § IV. 

In the 5(h Section of my second Paper, some remarks 
were made on the decoctions obtained from vegetable sub- 
stances which had been previously roasted ; and ulthougli 
(excepting one instance) these decoctions did not afford 
any permanent precipitate with gelatine, yet 1 have there 
stated, that I did not think it right to conclude, that 
similar decoctions made under certain circumstances, 
might not occasionally possess those properties which 
characterize the tanning substances. Moreover I also 
observed in the same paper, that all of those decoctions, 
upon the addition of a small portion of nitric acid and 
subsequent evaporation, became converted into that va- 
riety of tanning matter which is produced by the action 
of nitric acid upon carbonaceous substances. I have 
since extended these experiments, and shall here give some 
account of them. 

1 . 

Two hundred grains of the fresh peels of horse ches- 
nuts were digested for about 1 % hours in three ounces of 
distilled water. The liquor was of a pale brown, and 
formed a slight pale brown precipitate when solution of 
isinglass was added to it. 

2 . 

Two hundred grains of the same peels were moderately 
roasted, and being afterwards digested with three ounces 
of water, formed a dark brown decoction, which was not 
rendered turbid by gelatine. 

1 


The 
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onan arti* The above mentioned roasted peels, after the icrmiiia- 
iicial siibstanre tion of the preceding experiment, were added to the rc- 
ractc/of^ tan- ^lainder of the filtrated liquor. A quarter of an ounce 
ning matter, of nitric acid was poured u})on fhe whole, which was then 
digested and evaporated to dryness. The mass was after- 
wards infused in water, and a dark reddish-brown liquid 
was obtained, which copiously precipitated solution of 
isinglass. 

4 . * 

Two hundred grains of horse chesnuts, from which the 
peels employed in the former experiments had been taken, 
were bruised, and were digested w'ith three ounces of wa- 
ter. The liquor was turbid, and of a pale red colour. 
It was filtrated, and some solution of isinglass was added, 
but w ithout any efl'ect. 

5 . 

Two hundred grains of the same horse chesnuts were 
moderately roasted, and being treated as above described 
with water, yielded a dark brown decoction which was 
not rendered turbid by isinglass. 

6 . 

The horse chesnuts, w hich had been employed in the 
preceding experiment with the remaining liqiLor, were di- 
gested with a quarter of an ounce of nitric acid until the 
w hole Avas become dry. Water w as then poured upon it, 
was digested, and a dark brown liquid was formed, which 
afforded a considerable precipitate by the addition of 
solution of isinglass. 

From these experiments it appears, that the small por- 
tion of tannin which the horse chesnut peels originally 
contained, was destroyed by the process of roasting ; that 
the brown decoction subsequently obtained from the 
roasted peels and from the horse chesnuts, did not act 
upon gelatine ; but that these were speedily converted 
into the artificial tanning substance, by the addition of a 
small portion of nitric acid and subsequent evaporation 

The first preparations of the artificial tanning substance 
which have been mentioned in the former jPapers, were 
made from coal of different descriptions digested with ni- 
tric acid, and as similar products have been obtained by 
the same acid from various decoctions of roasted Tegeta- 

ble 
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ble substances, there cannot be any doubt, that vegetable Eiperimcnis 
bodies when roasted, yield solutions by digestion in &c. on the arti- 
water, which essentially consist of Carbon approaching fidai substance 
to the state of coal, although not absolutely converted 
into it, for if so, all solubility in water would cease, ning matter. 

But coal is apparently nothing more than carbon oxi- 
dized to a certain degree, and may be formed by the hu- 
mid as well as by the dry way. 

Examples have been already stated respecting opera- 
tions in which sulphuric acid has produced this effect, 
but the same likewise appears to be produced with some 
modifications, whenever vegetable matter undergoes the 
putrefactive process ; for when this takes place, as in 
dunghill^ &c. a large proportion of the carbon of the ori- 
ginal vegetable substances appears to be combined with 
oxygen sufficient to communicate to it many of the pro- 
perties of coal, whilst the compound nevertheless is capa- 
ble of being dissolved by water with the most perfect 
facility. 

It must not however be understood that by this process 
all the other elementary principles are separated, so that 
only the carbon remains combined with oxygen, but 
merely, that the other principles are so far diminished, 
that these, namely, carbon and oxygen, predominate in a 
state approaching to coal, although soluble in water. 

Such solutions, I have every reason to betievej are 
nearly similar to those afforded by vegetable substances 
which have been previously roasted, and although I have 
examined but a few of them, yet I shall relate some expe- 
riments which I have lately made on the peels of walnuts. 

It is well known that w hen these are kept in small 
heaps fora short time, they become soft, and break down 
into a black mass, which affords a brownish-black liquor. 

On these I therefore made the following experiments : 

1 . 

About one ounce of walnut peels, which were become 
soft and black, was digested in water, 

A dark brown liquor was thus formed, and being hi.* 
trated, was examined by a solution of isinglass, but not 
any apparent effect was produced. 

2 . 

On an equal quantity of walnut peels, the same soft 

black 
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black state, a small portion of nitric acid was poured, and 


an arti- after being digested for about five hours, the whole was 


ficial substance 
having the cha- 
racter of tan- 
ning matter. 


evaporated to dryness. The residuum was of a brownish 
orange colour, and yielded a similar coloured solution to 
water when digested with it. This was filtrated, and upon 
the addition of solution of isinglass, became turbid, and 
deposited a tough precipitate, which was not dissolved by 
boiling w ater. 


3 . 


Another portion of the walnut peels was inoderatdly 
ioaj>ted, and was then digested in water ; the brown solu- 
tion was filtrated, and formed a slight precipitate with 
gelatine. 


On the residuum of the last experiment, a small quan- 
tity of nitric acid was poured, some water was then ad- 
ded, the whole w^s digested during about five hours, and 
XI n til it became perfectly dry. 

AVater formed with this a broun liquor, which yielded 
a very abundant precipitate by the addition of dissolved 
isinglass. 

Upon these experiments we may remark, that the solu- 
tion in the first instance contained carbon in a state ap- 
proaching to coal, for when treated with nitric acid in 
the second experiment, a portion (although small) was 
prodoced of the same tanning substance which is formed 
from the different kinds of coal by nitric acid. 

The third experiment appears to shew, that a small 
quantity of a substance approaching to tannin was ])ro. 
duced by the simple process of roasting; and the fourth 
experiment corroborates those already described, in which, 
the artificial tanning matter was copiously produced, 
whenever roasted vegetable substances were treated with 
nitric acid. 

In respect to vegetable substances, especially those 
which contain tannin, I shall here i elate a few other ex- 
periments. 

It has been remarked in my second Paper, (p. 288,) 
that the, tannin of galls was immediately destroyed by 
nitric acid. Since that time, 1 have made the following 
additional experiments; 


One 





j^OBdird grains of gali^B rednoed to ^tmder were 't l ap d ii ii ii tiir i, 
infused with fonr<^ces ofw4^er,and partoffheiaftisiotl 
upon the addition' of solution of isinglass afforded (as hasiinjpliiH^ 
usual) a copious precipitate of a brownish-white colour. 

A quarter of 3.U ounce of nitric acid was added to one ® * 

ou^ce of the above infusion, which then, was not in any 
manner a£rcctedl)y the dissolved isinglass* 

% 

One hundred grains of the same galls were slightly 
Toast^, and bein^ dig;cUei with ^our ounces of water, 
formed a |>rown liquor, whicb was filtrated. 

Solution of isinglass was tben added to a part of the 
above liquor, and produced a precipitate not very unlike 
the foifner, but much less in quantity. 

After this, a quarter of an ounce of nitric acid was 
added to one ounce of the same liquor,* and some dissolved 
isinglass was subsequently poured into it, by which it was 
rendered turbid, and a small portion of a dark brown 
precipitate was produced, resembling that which is com- 
monly afforded by the artificial tanning substance. 

3 . 

The remainder of the above mentioned liquor, with the 
residuum of the roasted galls, were digested with a quar- 
ter of an ounce of nitric acid untiLthe whole had become 
dry. Water w^aiS then poilred upon it, and formed a dark 
brown solution, which yielded a copious brown precipi- 
tate by the addition of dissolved Isinglasa. 

F rom these experiments on galls it appears, that the 
natural tannin contained! in them is destroyed by nitric 
acid; that the taUnin is also diminished, (and I may add,) 
is ultimately destroyed by the process of roasting ; that 
^whei^alls h^ve not been sofatt roasted as to destroy the 
whole of the tannin, then the reminder of this seems to 
be destroyed by the addition of nitric acid, whilst at the 
same time a small portion of the artificial tanning sub- 
stance is produced ; and that Ibis lalt is always* pientiihtlly 
afforded by rdaated galls when digested witfi nitric acid, 
simUa# to Oilier vugetilllfn bodies when IhnttrealeiSs « 

These also pktty thb foBdy^ 

Ing upob mk bark. ' 

Von* XV.~Sm. isotf. fi l^ro 
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Two huadfiedgraim of oak bark, reduce4 into 
aroall fragments, were infused in about four ounces «oC 
Iwni^StdS^ waller, after which the kifusion was examined hy dist. 
SnglmiScr^ solved isinglass, and yielded a cansiderahlepreciijitate* 


Two hundred grains of the same sort of bark were 


slightly roasted, and afteru ards digested in w ater ; a much 
darker coloured liquor was obtained than in the former 


rase ; but although it atforded precipitates by the addi«^ 
tion of the muriate of tin, acetite of lead, and sulphate 
of iron, yet not the smallest effect was produced by so* 
lution of isinglass. 


3 . 

The residuum, with the remaining part of the above 
mentioned liquor, was then digested with a sip^l poftlop 
of nitric acid ; this was completely evaporated, and a 
brown solution was formed by water, which abundantly 
precipitated gelatine. 

4 . 

One ounce of oak bark, reduced into very small frag« 
ments, was repeatedly digested in different portions of 
water until the who^le of its tannin was extracted. The 
residuum or exhausted bark (as it is called by the tanners) 
was dried, and was afterwards moderately roasted. It 
was then moistened with diluted nitric acid, which was 
evaporated in a heat not mndi exceeding 300^ until the 
bark was become perfectly dry. This was digested in 
water, and speedily formed a yel1owis]i.*brown liquor, 
which abundantly precipitated gelatine. • 

The bark, which after being exhausted of its natural 
tannin, had thus afforded the artificial tanning substmice, 
was repeatedly treated with, water until the whole of tbh, 
last was extracted. The bark whs then.a||^|t slightly 
roa$ted, .was .agabi moistened nitric acid, and WiM 
gently heated and ^ before. Water 
on.it andd%estod> formed a brown solation^ wldch 
ously precipitated gelatine* 

I 
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Tli« irliofc of the arHfiolal tanning substance was ex- 
tcacted by different portions of water, and the remainder 
of the bark thus exhausted, a as again treated in the man- hartn^l^cha-. 
Her abore described, and again afforded a considerable 
quantity of the tanning substance, so that these processes 
evidently might have been continued until the whole of 
the bark had been converted into it. 

This might also have btsen accomplished, if in the first 
instanoe, the exhausted bark had been converted into 
charcoal^ and digested In nitric acid, as described in my 
ffrst Paper ; but then, the effects would have been more 
slowly produced, and much more nitric acid would have 
been consumed. I am now therefore fully convinc^ed, 
not o^ly by the results of the experiments related in this 
paper ; but also by many others which it would have 
been superfluous to have stated, that the most speedy and 
most economical of all the processes which 1 have des- 
cribed, is that of treating roasted vegetable substances in 
the way which has been mentioned, and considering that 
all refuse vegetable matter may be thus converted into a 
tanning substance by means the most simple, and without 
any expensive apparatus, 1 cannot help entertaining much 
hope, that eventually this discovery will be productive of 
fioaie real public advtintagc. 

§ V. 

In my first Paper 1 hare Remarked, that 1 suspected 
the tannin of the peat moors to have been produced ^du- 
ring the imperfect carbonization of the original vegetable 
Substances. Whether Ais has been the case, or whether 
the tamiin has at times been afforded by heath and other 
vegetables growing upon or near the peat, still appears to 
me to be uncertain ; but whatever may be the origin, 1 
never hate yet been able to detect any tanning substance 
in peat, although I have examined a considerable number 
ti f arietieS, some from Berkshire, and many from Lanca- 
ihirti, whicb were obligingly sent to me for this purpose 
by my friend Smin WawEn, Es 4 . P. ft. S. Mr. Jxme- 
mut 1^^ also nmdb the same so Aat therd 

* An dttdiae of the Miaer«k)gy of the Sbedand Iilaiid<i» 

Ivn. edition, p. 174. 
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Experioieatfl* canaot be aixy doubt (whatever the origin of th^ taaniAg 
See, matter may have been) that it has speedily been extracted 

and drained from the substances which first contained it, 
ractert oftan* This efiect is a natural consequence of, the great facility 

jung tUaitcjf* ^Ith which tannin is dissolved by water, and extends even 
to the most sqlid vegetable bodies ; 1 shall here give an 
example. 

In the Philosophical Transactions for 1799, Dr. CoE« 
iiEA BE Sekka has given an account of asubmarineforest 
at Sutton, on the coast of Lincolnshire, where submerged 
vegetables are found in great abundance, including trees 
of different descriptions, especially birch, fir, and oak. 
At the time when 1 was engaged in those experiments on 
the Bovey coal, and other substances of a similar nature, 
which have been printed in the Philosophical Transactions 
for 1804, Sir Joseph BanVs had the goodness to send me 
a piece of the oak, which was perfect in all of its vegeta- 
ble chaiacters, and did not appear to hare suffered aoy 
change excepting, that it was harder, afid of a darker co- 
lour than recent oak wood. From some experiments 
which I then made^ 1 found, that after incineration it 
afiorded potash, similar to the recent wood, and contrary 
to substances like the Bovey coal, which retain the legq- 
table external characters, although imperfectly converted 
into coal’’^. ^ 

In the course of my experiments on tannin, I reduced 
about an ounce of this submerged oak into shavings, and 
digested them iii water. A brown decoction was formed^ 
which with muriate of tin afforded a pale brow n precipi. 
tate ; with acetite of lead, a precipitate of a deepen brown ; 
with sulphate of iron, a copious brownish-black precipi- 
tate ; but with solution of isinglass not any effect was 
produced. ^ 

The tannin of this oak wood, had therefore either bwm 
separated by solution, or had been decomposed ; so tli«vl 
the only substance which remained capable of l^eiiijgdijfbr 
solved by water, was the extractive matter. Thil lagt^ ^ 
the present case was most probably the originid eXtrAi^tivii 
matter of the oak? but in some other 
for example, that which was foundl in the alder foafes 

• Phil* Trans, for ^ 

contained 
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contained in the Iceland schistus.*) I am much inclined Expcrlmcnu, 
.tobeliete,' that an extractive substance of secondary for- ^ebU^bstance 
piation, if I may be j^rmittedto employ such a term, is having ehccha- 
produced during the process of carbonization. If a sub- racters of tan- 
stance, therefore, so compact and solid as oak timber can *^2“*^**^* 
by jong submersion, be deprived of its tannin, it naturally 
follows that the same eftect must be more speedily pro- 
duced by the action of water on the smaller vcgelable bo- 
dies, which present an extensive surface, and also on 
porous and bibulous substances such as peat. 

But although peat, as 1 have already observed, does 
not contain any tannin, yet the 'imperfect carbopization 
which it has undergone, renders it like the roasted lig- 
neous bodies, peculiarly susceptible of being converted 
into the artificial tanning substance when exposed to the 
action of nitric acid. It would be useless to enter into a 
detail of th“ dltfcrent experiments which 1 have made 
upon it, as tl)oy wore similar to those already related, and 
I shall therefore only here state, that when seven ounces 
of well dried peat had been twice moistened, and digested 
with diluted nitric acid, (to the amount of rather more 
than two ounces,) and subsequently dried, 1 obtained by 
water a solution of the artificial tanning substance, which 
wh m c\aporated to dryness weighed two ounces. 1 am 
convinced, that much more might have been obtained 
from the residuum of the peat, had I thought proper to 
have repeated the operation ; and I am also^certain, that 
less nitric acid would have been sufficient, had the process 
been conducted in close vessels, and with other economi- 
cal precautions, which at that time, were for the sake of 
expedition and convenience omitted. 

? VI. 

It has been generally stated, even by modern chemists, 
that the acids act but little, if at all, upon resinous sub- 
stances. 

The contrary hais however been proved, not only in the 
three Papers upon the present subject, but also in some 
others which I have formerly had the honour to lay be- 
fore this learned society. 

In my experiments on lac, printed in the Phil. Trans. 

* PbiL Trans, for 1806, p. 391, 

to 
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f* ^08, I have parttcttlally etwicKivoiirPci to 
1i^jjlAiiancc^®®^» acetilc arid acts upon rrsin, 

glaten^ aadmine other substances f so that it may juhtly 
regarded, as a valuable agent in the chemical analysis 
' oi* vegetable l»odies. In this point of view, it is as a sol- 
vent to be the move highly appreciated, because it appears 
to disi^l^ ||i4yesl|il, &c. without affecting their respect. 
ire ibldd^ by proper precipitants, these sub. 

afaMtl mMf ^ aeparated from it pure and unaltered. 

I mu tndttoed therefore to consi^ aot^ 4cid to be the 
true acid solvent of the r^^sinous fiabstan^Oes^ m it dissol\ cs 
them speedily, without producing any af^pin^t subsc. 
qu cut change in their natural properties. 

Sulphuric acid also, almost immediately dissolves the 
resins,* balsams, &c. and forms transparent Ibrown or 
somotimes crimson solutions, the latter colour beii^ most 
commonly characteristic of the balsams. 

These solutions, however, are different from those made 
in the acetic acid, by not being permanent, for from the 
moment ^hen the solution is completed, progressive al- 
terations appear to be produced in the bodv which is 
dissolved ; thus turpentine is almost immedidlel' convert- 
ed into resin, then into the third variety ol’ the tanning 
substance,, and lastly into coal. 

Without being under the necessity of adducing other 
example^, we may therefore state sulphuric acid to be a 
solvent of the resinous substances, but wffich continues 
afterward^ to act on tileK principles, so as to decompose 
them, coal being the ultimate product. 

Nitric acid, as 1 hare shewn in the course of these Pa- 
pers, and likewise on some former occasions, dissolves the 
resina, but the progressofits effects seems to be converse, 
ly that of sulphuric acid ; in the latter case, soliition 
precedes decomposition ; but when nitric acid is em-< 
ployed, decomposition to a certain degree precedes solu- 
tion ; for it at ffrst converts the resins into a pale orahgc 
coloured brittle porous Substmiee, then into a product, 
irhlcb apparently peunieses the inter mediate dmraolers of 
vegetable eatractive matter and of reriit, and lastly, tbit 
is caaverlid into the first variety of the tanning substance. 
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As coal therefore appears to be the ultimate eflEect pro* 
diice4 by sulphuric acid upon the resinous bodies, so^do^ 
the first variety of the tanning substance seem to be tihe ter. 
minating product afforded 'by the same when acted upon 
by nitric acid. This efiect of nitric acid has been already 
amply discussed, neither does it appear necessary that T 
should here repeat the remarks which have been made on 
some of the simultaneous products, such as the vegetable* 
acids ; but amongst the effects produced by sulphuric 
acid, the coal \rhich is formed seems to merit some atten. 
tion^ 

[The remainder in our next.] 


IV. 

On the Force of Percumon, BJy William Hyde Wol- 
laston, M.D, Sec, RS, Being the Bakerian Lecture 
which was read before the Royal Society in the month 
of November last * 


HEN different bodies move with the same velocity, Concise ttatc- 
it is universally agreed that the forces, which they can ex- ™nt of the 
ort against any obstacle opposed to them, are in proper- ccrnhig " 

tiontothe quantities of matter contained in the bodies forces of bodies 
respectively. But, when equal bodies move with unequal 
velocities, the estimation of their forces has been a sub- 
\jectof dispute between diflforent classes of philosophers. 

^ Leibnitz and his followers have maintained that the forces 
of bodies are as the masses niultipiled into the squares of 
their velocities, (a multiple to which 1 shall for concise- 
ness give the name of impetusy^ while those, who arc con- 
sidered as Newtonians, conceive that the forces are in 
the simple ratio of the velocities, and consequently as the 
■momentum or quaniitas motus^ a name given by Newton 
to the multiple of the velocity of a body shnply taken 
into its quantity of matter. 

If cannot be expected that at this time aUy new expe- 
riment should be thought by wMeih the controveiay . 
can be decided, since the most simple^ esperifli«ts that^ 

«-Froiathe Fhii TfiiUM fsr zteC 
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been appealed to by cither party hare ro 
c^Tdd'^ifierent interpretations from their opponents, al- 
, thoiighi the facts were admitted. 

tThr Kewtoni- My object in the present Icctu^ is to consider which of 
S th^third'*” Opinions respecting the force exerted by nioTiiig bo- 
Iaw of motion fnost conformable to the usual moaning of that 

tot^f word, and to Shew thal^he cx(>Ianatioii given by Nkw- 

©r Leibnitz. ^ third 4a.Mr of motion is in no respect favour- 

able to ibose ^ho in their view of this question have been 
„ railed N^wtowlins. 

If bodies were made to act upon each other under the 
circumstances M^hich I am about to describe, the leading 
phaenomena would occur, which adord the grounds of 
reasoning on either side. 

Statement of Let a ball of clay or of any other soft and w^holly in- 

thc leading elastic substance be suspended at rest, but free to move in 
p&uiotnenoc. ^ ^ 

any direction with the slightest impulse ; and let there be 

two pegs similar and equal in every respect inserteJ 
slightly into its opposite sides. Let there be also two 
other bodies, A and B, of any magnitude, which arc to 
each otlier in tlie proportion of 2 to 1 ; suspended in such 
a position, that when perfectly at rest they shall be jn 
contact with the extremities of the opposite pegs w ithont 
pressing against them. Now if these b<>dies were made to 
sw ing with motions so adapted that in falling from heights 
in the proportion of I to 4 they might sfr ike at flie same 
instant against the pegs opposite' to them, the ball of clay 
would not be moved from its place to either side ; never- 
theless the peg impelled by the* smaller body B, whicli ha^^ 
the double velocity, would be found to have penetrated 
twice as far as the peg impelled by A. 

It is unnecessary to make the experiment precisely as 
here stated,, sindethe results are admitted as facts both 
parties ; but upon these facts they reason difihf^ntly* 
lafereiicci ctUt- observing that the ball of^clay reniaiu^ Un- 

eerhing the mored, considers the proof indbpatabll^^hat the action 
by^ewh the body A is equid to that of B, and that their forces 
party. are pmpfi:Iy measurf^^jby ^beir moinpita, which areeqnal, 

baffle ara'in the simple inverse ratio of 

the Thjijp opponents thinh; it^cqually proved by 

tilt depths tov^hich dKe |>e|a have penetrated, that 

the 
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the causes of these effects are unequal, as they find to be 
the Case in their estimation of the forces by the squares of 
the velocities. 

One party is satisfied that equal momenta can resist 
equal pressures during the same time ; the other party 
attend to the •ipaces through which the same moving force 
is exerted, and finding them in the proportion of 2 to 1, 
are convinced that the vis viva of a body in motion is 
justly estimated by its magnitude and the square of its 
velocity jointly. 

The former conception of a quantity dependent on the in theoaecon* 

continuance of a civtu vis moirit for a certain time may stderation the 
, . , , 1 . 1 - • 1 -1 time pi action 

have its use, when correcUy applied, in certain philoso- attended to ; 

phical considcralions ; but the latter idea of a quantity the other 
t-esiilting from the same force exerted through a determi- work^pc^^foi in- 
nate \pacev^ of greater practical utility, as it occurs daily cd. — This is 

ill the usual occupations of men: since an v quantity of 

^ , moreusffel. 

work performed is always appreciated by the extent of 

effect resulting from their exertions; for it is well known, 
that the raising any great weight 40 feet 'would require 
4 times as much labour as would be re(|uircd to raise an 
♦*qual weight to the height of 10 feet, and that in its slow 
descent the former would produce 4 times the effect of 
tlie latter in continuing tlie motion of any kind of ma- 
chine. Moreover, if the weights so raised were suffered 
to fall freely fhrougli the heights that have been ascended 
by means of 4 and 1 minute’s labour, the velocities ac- 
q-uiretl would be to the ratio of 2 to 1, and the squares^ 
of the velocities in proportion to the quantities of labouC 
from which they originated, or as 4 to 1 ; and if the 
forces acquired by their descent were employed in driving 
piles, their more sudden effects produced would be found 
(D be in^that same ratio. 

This species of force has boon, first by Bernouilli It has bcc-u 
and after wards. by Sme\ton, very aptly denominated me- 
chg^ic force; and when by force of percussion is meant 
the "quantity of mechanic force possessed by a body in 
motion, to be estimated .by its quantity of mechanic, ef- 
fect, I apprehend it cannot be controverted that it is in 
proportion to the magnitude of the body and to the 
square of its velocity jointly. 

Von. XV, — Sept. 180C. F put 



ox PERCUSSION. 


34 

and is nowhere (juantity of force Newton no where treats, 

Seated of by and has accordingly given no definition of it. If, after 
defining what he meant by the quantitas accelcratrix^ 
and quaniifas motrix^ he had h^d ' occasion to convey an 
equally distinct idea of the quantitas mcchanica resulting 
from the continued action of any force, he might, not 
improbably, have proceeded conformably to the definition 
given by Smeaton, and have added 

quantitas mechanica est mensura proportionalis 

spatio per quod data lis motri\ cxercetiir ; 

or, if speaking w ith reference to the accumulated energy 

communicated to a body in motiorj, 

proportionalis quadrato velocitatis quam in dali> 

( orporc gencrat. 

Pint, if we attend to the words of his prelac^ to tlio 
first edition of his Principiuy he evidently had no need of 
such a definition ; 

“ Nos autem non artibus sed philosophiai consulentcs, 
deque potentiis non manualibus sed naturalibus scri- 
bentfs,*^ &c. 

And again, nearly to the same effect in the Scholittnij 
which follows the laws of motion, Ca*terum mcchaui- 
cam tractare non est hujus instituti.” 

Newton speaks fhird law of metioir he has on the contrary been 

not^*of ^pc^us- supposed to speak of this force from an ambiguity in the 
won, signification of the words actio and reactio. By these, 

however, Newton certainly meant a mere vis motrix or 
pressure, as he himsdf explains them. Quicquid pre- 
mlt vel trahit alterum, tantundem ab co premitur vel 
trahitur. Si quis lapidem digito premit, premitur ct 
hujus digitus a lapide,” &c. The same meaning is 
equally evident from his demonstration of the third corol- 
lary to the laws, in which he asserts that the quantitas 
mol(ui oi two or mor^s bodies estimated in any given di- 
rection is not altered by their action uppn each other. 
The demonstration begins thus : 

Etenim actio elquc contraria rcactio sequales sunt 
per legem tertiam, ideoque per legem socundam aequa* 
les«m motibus efficient mutationes versus contrarisus 
partes.'’ No^ 9 II he hud considered the third law hs. 
implying equality of more than mereiuo^ing forces, there 

could 
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could hstve been no occasion to refer to the second la#, 
with a view thence to deduce the equality of momenta 
produced. 

Some authors however have interpreted the third law A more com- 
differeiifly, and accordingly have expressed a difficulty in 
comprehending the simple illustration given by Newton, tbiidlaw. 
When they say that action is equal to reaction, they mean 
not only that the instantaneous intensify of the moving 
farces, or pressures opposed to each other, are necessa- 
rily equal, but conceive also a species of accumulated 
force residing in a moving body, w'hich is capable of re- 
sisting pressure during a time that is proportional to its 
momentum or qiiantitas motus. 

If it be of any real utility to give the name of force to 
this complex idea of r/.v matrix extended through lime, 
as well as that of momentum to its etfeetR when unre- 
sisted, it would be requisite to distinguish tliis forct^ 
always by some such appellation as force : for 

it is to be apprehended tliat for want of this distinction 
many writers themselves, and it is certain that many 
readers of disquisitions on this subject have confounded 
and compared together r/.v matrix^ momentum^ ami vis 
tnechanica: quantities, that are all of them totally dissi- 
milar, and bear no more comparison to each other, than 
lines to surfaces, or surfaces to solids. 

In practical mechanics, however, it is at least very The momrn- 
rarelv that the momentum of bodies is in any degree an bodies 

r r I • seldom to be 

object of consideration ; the strength of machinery being considered in 

in every case to be adapted to the quantitas matrix^ and practical me- 

the extent and value of the effect to be produced depend- 

ing upon the quantitas mechanica of the force applied, or 

in other Words to the space through which a given vis 

motrix is exertcid. 

The comparative velocities given by different quantities Smeaton ha« 
of mechanic force to bodies of equal or unequal magni- mcchanfcLrex. 
tude, have been so distinctly treated of by Smkaton, in a 
scries of most direct experiments^ that it would be a 
needless waste of time to reconsider them in this place. 

So also, on the contrary, the quantities of extended m^- 
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Farther consi- 
derations re- 
specting forces. 


chanic effect producible by bodies moving with different 
quantities of impetus have been as clearly traced by the 
same accurate experimentalist• **^. . 

But there is one view, in which the comparative forces 
of impact of different bodies was noto\a:nincd by Smea- 
tdn, and it may be worth while to shew that when the 
whole energy of a body A is employed w ithout loss in 
giving velocity to a second body H, the impetus w4iich B 
receives is in all cases equal to that of A, and the force 
tranvsferred to B, or by it to any third body C, (if also 
fommiifticated without loss, and duly estimated a me- 
chanic force,) is always equal to that from which it ori- 
ginated. 

As the simplest case of entire transfer, tlie ^body A 
may be supposed to act upon B in a direct line through 
the medium of a light spring, so contrived that the spring 
is prevented by a ratchet from returning in the direction 
to'wards A, bat expands again entirely in the direction 
towards B, and by that means exerts the ivhole force 
which had been wound up by the action of A, in giving 
motion to B alone. In this case, since the moving force 
of the spviiig is the same upon each of the bodies, the 
accelerating force acting upon B at each point is to the 
retarding force opposed to A at fhe corresponding points 
in the reciprocal ratio ol the bodies, and tlie squares of 
the velocities produced and destroyed by its action 
through a given space will consequently be in that same 
ratio. The momentum, which is in the simple reciprocal 
ratio of the bodies, might consequently be increased at 
pleasure by the means proposed, in the subduplicate 
ratio of the bodies employed ; and if momentum were an 
efficient force capable of reproducing itself, and of over- 
coming friction in proportion to its estimated magnitude, 
the additional force acquired by such a means of increase, 
might be employed for counteracting the usual resistances, 
and perptetu'al motion would be easily ellected. But 
fince the impetus remains unaltered, it is evident that 
fhe utmost which the body B could effect in return would 
)re the reproduction of A’s velocity, and restitution of i(s 

• Phil Trans. Vol. LXXII. 3 ^^. 
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entire mechanic force neither increased nor diminished, 
excepting by the necessary imperfection of machinery. 
I'hc possibility of perpetual motion is consequently in- 
consistent with those principles which measure the quan- 
tity of force by the quantity of its extended cifect, or by 
the square of the velocity which it can produce. 

In estimating the utmost effect which one body can 
produce upon another at rest, the same result is obtained 
by employing impetus as ascensional force, according to 
H uxGCN's; for if the body A were allowed to ascend to 
the height due to its velocity, and if by any simple me- 
chanical contrivance of a lever or otherwise the body B 
were, to be raised by the descent of A, it is well known 
that the^ heights of ascent would be reciprocally as the 
bodicb; and consequently that the square^ oi the velocity 
to be acquired by free descent of B would be in that 
ratio, and the quantity of mechanic force would be pre- 
served as before unaltered. 

It may be of use also to consider another application 
of the same energy, and to shew more generally that the 
same quantity ol total effect would be the consequence 
not onlj^ of direct action of bodies upon each other, but 
also of their indirect action through the medium of any 
mechanical advantage or disadvantage ; although the time 
of action might by that means be increased or decreased 
in ai.y desired proportion. For instance, if the body 
supposed to be in motion were to act by means of a lever 
upon a spring placed at a certain distance from the centre 
of motion, the retarding force opposed to it w ould be 
inversely as the distance of the body from the centre ; 
and since the space through which the body would move 
to lose its whole velocity would be reciprocally as the re- 
tarding force, the angular motion of the lever and space 
through which the spring must bend, would be the same, 
at whatever point of the lever body acted. And 
conversely, the reaction of the spring upon any other 
body B, would in all positions communicate to it the 
same velocity. 

It may be remarked, however, that the times in which 
these total effects arc produced may be varied at pleasure 
in proportion to the distances at which the bodies are 
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Considerations centre of motion ; and it should ftot pass 

respecting me- Unobserved that, although the intensity of ^\\y tis motrix 
chanic force, jj, increased by being placed at What is called a mechanical 
advantage, yet on the contrary, any quantity of mechanic 
force is not liable to either increase or diminution by any 
such variation in the tnodc of its application. 

Since We can by means of any mechanic force consist- 
ing of a vis 7uotrix exerted through a given spnee^ give 
motion to a body for the purpose of employing its impr. 
tus for the production of any sudden etfcct, or can, oh 
the contrary, occasion a moving body to ascend, and 
thus resolve its impetus into a moving force ready to evert 
itself through a determinate space of descent, and capa- 
ble of producing precisely the same quantity of picchanic 
effect as before, the force depending on impetus may 
justly be said to be of the same kind as any otlier mecha- 
nic force, and they may be strictly compared as to 
quantity. 

In this manner we may even compare the force of a 
body in motion to the same kind of force contained in a 
given quantity of gunpowder, and may say that we have 
the same quantity of mechanic force at command whether 
wc have lib. of powder, which by its expansion could 
give to I ton weight a velocity sufficient to raise it through 
40 feet, or the weight actually raised to that height and 
ready to be let down gradually, or the same weight pos- 
sessing its original velocity to be employed in any sudden 
exertion. 

By making use of the same measure as in the former 
cases, a distinct expression is likewise obtained for the 
quantity of mechanic force given to a steam-engine by 
any quantity of coals ; and we are enabled to make a 
comparison of its ctFoct with the quantity of work that 
one or more horses may have performed in a day, each 
being expressed by the space through which a given mov- 
ing fojee is exerted. In the case of animal exertion how- 
ever, considerable uncertainty alvi ays prevails in conse- 
quence of tlie unequal powers of animals of the saitte 
species, and varying vigour of tfic same animal. The 
information which 1 have received in reply to inquiries 
respecting the weights raised |n one hour by horses in 

dlderent 
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iliflercRl situations, has yaried as far as from 6 to 15 tons ^ , 

. 1.1. ^ ^ . . .1 i Considerations 

to tnO A^^ht of 100 fccttt Hut Althou^ll the r^te 3«t i*cspc^(ing inc* 

which. mechanic force is generated may vary, any quan- cKanic force. 

tity of work executed is the same, in whatever time it 

may have been performed. 

. In short, whether we arc considering the sources of 
extended exertion or of accumulated energy, whether 
vve compare the accumulated forces themselves by their 
gradual or by their sudden eifccts, the idea of mechanic 
force in practice is always the same, and is proportional 
to the space through which any moving force is exerted or 
overcame, or to the square of the velocity of a body in 
which such force is accumulated. 

V. 

hrf ter front a (Correspondent^ affirmitig^ contrarj/ to some 
Observations in our last Number^ that otrjvi.ts can ho 
distinguished by the Human Eye under Water ^ i^ifhad^ 
dilional experiments by the Editor. 

l^ondon Institution, 22d Aug. 1806, 

To Mr. Nicholson. 

Sir, 

I have just laid down your Journal for the present 
month, and feel myself not a little surprised at your dis- 
sertation on swimming, and your observations on what 
Dr. Franklin has written on that subject. 

Your objection to the Doctor’s mode of giving confi- Remark on Dr 
deuce to those who wish to acquire the art, appears to Franklin’s sup- 
ine not founded on fact, at least not general fact; you b« 

seem to think the Doctor’s plan like the senates consul- distiuguii>hcd 
turn of the mice, a very good one, but quite impracti- W divers, 
cable : now I find twp very learned men differing upon a 
particular ascertainable point, ascertainable to any one 
who has eyes formed without some very uncommon de- 
fect, and who has, at the same time, courage enough to 
plunge his head under clear water. (For the sharpest 
sighted man cannot see in water, where the light is shut 
ouCt by mud floating in it, or by the sides of a vessel that 
is too small to admit its rays, any more than in a room 
where light is shut out by the window shutters being 
closed). 
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Conjecture 
that W. N. is 
misled by fancy 
in concluding 
that they can- 
not. 

Compliment- 
ary apology. 


The author 
states that he 
can sec very 
well under wa- 
ter, 


I have re^n to conclude that both jroorself and Dr. 
Franklin are swimmers, although by your own confession 
you cannot be a very adept diver ; you could not at that 
time however, when you vainly endeavoured to regain 
your silver buckle, shining us the substance w as, in four 
feet water. 

I believe that very studious and scientific men do often- 
times in their studies, hit upon some fanciful theoretical 
point, upon which they build, without that solid base 
which their own knowledge would easily discover, were 
they to consult it. 

I ought, I am w ell aware, to beg pardon when I pre- 
sumed to differ from a man so learned and of such eminent 
abilities as yourself; and wore it a point of theory, which 
depended on the mind’s eye, I should, if I did nof* see the 
sub ject in the same light as yourself, impute it to a mental 
opthalmia on my part, aiul not think of otfering an 
opinion in opposition to yours. But in this case, I can- 
not help thinking there must be some essential difference 
in the formation of the crystaline humour of ^oiir eves, 
or in the body of the w^aters wherein you have tried your 
experiments ; for I have frequently dived, not in the In- 
dies, but no farther offthau Eton, in the Thames, in water 
from six to ten feet deep, for things thrown down to the 
bottom for the very purpose of diving to bring them out 
again, and have done it with success; and my school- 
fellows doing the i>amc, I could not suppose the property 
of seeing under water, was peculiar to myself; but as I 
was never very fond of diving .much, 1 have not of lato 
practised it, yet doubt not I could do the same thing 
were I now to try. 

I trust you will excuse me for the liberty I have taken 
in thus troubling you; but I didnot think it right that an 
error should go forth to the world, under the sanctiou of 
a name that carries with it such weight. 

I am, Sir, 

With the greatest rei»poct, 

Your very obedient servant, 
A DIVER. 

P. S. If you should be satisfied of the above mistake, 1 

hope you will mention it in your next number. 
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in Tdntinf IT few eii2{>^t^«ieaCf wlilch 1 hmye just made^ 
along with two of my friends. 

We took neither Oiimtal nor Batavian waters, but a 
{portion from that veiterahle stream in which my eorres- Experiment* 
fiOlldeiit and his sehoolfellowA s5 successfully exercised ^f^^^rdeep* 
their sight. With this we filled a glass cylindrical vessel, was filled with 
2 feet high and 1 fhot wide, standing upon a white (pa- '-Thames waur. 
phr) ground. Two pieces of black lead, sawed square, 

WhiW put into water, one of which is one inch and a 
half wide, and the other only half an inch. Both these 
pItcOfi trere very distinctly seen by the eye above the 
water, but they were not visible to any of us when we 
looked at them with the face plunged beneath the sur.. 
face. 

The larger piece exhibited a darkish hazy appearance, A square of an 
which was very faint and not at ail likely to have been a half 

noticed, if the atleption had nojt been steadily directed to cerntble ; a 
its known place. The smaller piece did not perceptibly square 

, r M. j invisible 

ftitect the white ground. 

A square piece of cork was fixed to a bended rod, so CorkMuarc,of 
that it could be plunged todilFerent depths in the water. bic^unlcsTvery 
At the bottom of the vessel, it is as quite invisible to the near, 
immersed eye* 1 could just see that it was square when 
at the distance of six inches. Others were not satisfied 


as .to its %uve, but at a less distance. 

A buckle and an egg u ere also trie^, the former was A buckle and 
invisible, and the egg (upoii a black ground) was veiy 
Niyj eoOfhsed and indistinct, so thahwe did not think 


htve boon found by sight, by a diver. 

VarMiits convert louses were applied to the eye, under a convex lens 
water, in order to bfing the rays to their proper focus on 
the retina. The lens vriiicli answered our purpose, is a the eye to see 
d<|ub|e oonveii; crystal glass of half an inch focus in the air dUtinctly. 


under water) when this lens was 
^ ^ the intenersed eyes, the other being 

a* of a. watw 
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lead, se?eral smU matters adhering to the egg and an 
air babble of one iwentioth of an imeh diameter, which 
adhered to the buckle. 

The eye saw We all remarked that the appearance Under water, to 
best at first im- ^lie naked eye, became less dbtmci after the eye had been 
a second or o under the n ater than at dj st. 1 do not 
apprehend why this should bo the case. 

Conclusion From the preceding facts as weU as from optical con- 
thatrhe human siderations, k appears to be established that men and 
tv^ish'o^em animals which lire in the air, are incapable of 

under water, varying the adjustment of the eye, so as to distinguish 
objects, with eren a very small degree of precision, at a 
1 cry remarkable distance from that organ immersed ki 
a ater. Instead however of reasoning, as my correspon- 
dent has done in his fourth paragraph, 1 am disposed ^ 
question nhether a farther enquiry into the fOiCts, 
n Ith different individuals, might not shew that some pOr* 
sons may capable of altering the form of their e)reS 
enough to see imperfectly in the situation we have been 
contemplating ; "but 1 must confess that 1 do not incline 
to that opinion. 

Another in- Since 1 wrote the paper in my last, I have heard of 
stance of a per- another well authenticated instance of a man who had 
at fir^ime!*”^ never attempted to swim, but who, on the occasion of 
having fallen from a barge into the Thames, supported 
himself for a considerable time by striking his hands 
downwards alternately, until a boat, for vihich he loudly 
called, came to his assistance. 


VI. 

History of the Dcvolopement of the Intellect twid Sford 
Conduct of an Infant during the first 7\eelve Osgfls of 
Us Existence, In a Letter from R, B. 

To Mr. NtcHOLSOU. 

Sir, 

introdnetion ® IX years ago I communicated to aieipeciabk] 
to thii memoir. |iubUcatw>n, a register of tbemorsd conduct of 
tbe first twelve dtffs of its That 

alt^wtrds discontinue wkicli 

1 ' • ** ii<if 
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itof fflirthoir contlmiatioii of ait hhtory which seems 
oftlculated to giro instruction to many of those wh6se re- 
searches have been directed ton ards the habits and prof 
gtess of the hnuimn mind. F-rom the very moderate suc- 
cess of the work alluded to (which was not calculated for 
the million) 1 consider my memoir as ^et unpublished. 

If^ Mr. Nicholson, it should so far meet your approval, 
and coincide with the plan of your excellent Journal, 
as to obtain insertfon, 1 shall take the liberty to comniu- 
nioate the remaining part of my register, which will bring 
the history to a period when infanU arc in some measure 
admitted to and supposed capable of mutual intercourse 
#kh persons of more advanced age. 

Ia!n|he father of many children, and consequently it Inquiries made 
IS tioi^r a considerable number of years since I experienced 
liie first emotions of a parent. At that period, every fants. 
movement, every action of the little being of w-hich I 
was destined to be the protector and guide, were subjects 
of curiosity and interest. My speculations on its figure, 
its passions, and the gradual d^velopcment of its under- 
fitsnding, were numerous, rapid, and confused. When I 
went into society, I made inquiries of the age of children 
in every stage of advancement, and classed their attain- 
ments in regular progression for my own use, ii! estimat- 
ing what I was to expect from the new object of my re- 
gards, One month passed after the other, and my acqui- 
'Sitions of knowledge, both physical and moral, rcspecthig 
the early stage of our existence, became greater, while m)^ 
entertainment and surprise were such as, perhaps, can be 
rightly estimated by none but those who have themselves 
been parents* After the lapse of two years, I was again 
g &ther 9 bat faund, with some mortification, that I had 
nearly forgotten all my stock of knowledge, and that 
ike same series of remarks was again to be made. 1 
iken tnadea few notes ; but with so little precision, that 
Hmy were scarcely of any ose, when on a subsequent 
lUaqomien wttk an author of high reputation concerning 
df eduo^ion, 1 was desirous of euamming 
lie val^e ^ fkets whii^ have led me to that 

are'drl^natly asdilferent as phy^ 

of our stmetore 

' (5 2 
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ftfid n^oral habita are so flair formed^ ,tliat ik 

woti}4 find no difficult ia "Writing character of m inf 

tant an hour old.^ 

This incident led me to make a fallei* register of the 
manners and progress of nyr ninth infant j whiohj how<* 
ever, upon review, I find to be much lew precise than I 
now wish. Such as it is, 1 shall, however, make jt the 
basis of my present communication. 

First efforts of The circumstances of parturition had so far^^hausted 
i**fant (a female) that instead of immediate rwira- 
^ tion and crying, as commonly happens, the time of thirty 

seconds elapsed before she breathed; during which she 
occasionally opened her mouth to the utmoil* The re** 
spiration commeiiced with a convulsion of the thoraa,^ or 
single hiccup; soon after which the funis was divided, 
and she was delivered to me*^. During the following 
seven or eight minutes, her respiration was several times 
suspended for an instant ; at the end of which, the sys^ 
torn was enough recovered to obey the repeated voluntary 
exertions she mgde, and she cried freely. Before this 
time the head had assumed its regular figure, and had en.^ 
tireiy lost the elongation produced by the act of partm* 
rition. 

The following arc the observations of physiognomy f 
^ made on the day of birth, apd abundantly confirmed, as 

far as the present age of the sutyect (throe years) pan 


show. 

Estimate of heiw The general figure of the head is capacious, regularly 

character, &c. oblong, nearly circular behind, and uarrofved above tbu^ 

from herngurc 

and conduct. ^ custom of this country for the father to be pre^ 

sent at events of this nature; but 1 am well convinced that his *yrc^ 
sencei if he possess firmness, good sente, and affbciicm, ii WleU** 
lated to produce the happiest effects. ^ ^ 

f I am very little disposed to apologise fpr observations of 
siognomy. Those who deride them the JiMwt, are perpetaal]||f 
making them. That an individual has aU intelligent, a stupid, a 
malignant, a ferocious, a timid, a cofiragrimf» ficc. look;M«<i^int 
manner is spirited, digaifl€d,generousi or niwik« cmiiemptt^ 
sneak!iig;*^e«e arc terms w fiwniliaf any in our 
they are applicable to paintings equally as. *0 ifsacn^ OOd 
qucntly indkate lines «nd shades eapi|de nf * 

temWited. Ihe physiognmiust is heinW 
Oision t^nmion observers, ? V * 
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Thefbr^ead of a ^ood sh^pe, and ends in 
cjre^lirows marked with dark hair, the lines considerably , 
horizontal, and supported by bones which terminate well 
At the temples, and moderately well at the nose. The 
eyes are dark, and marked with intelligence (thpt is to 
say), by the proximity of the edge of the lid to the line 
of the eye«brow ; the line or indenture proceeding frbm 
the nose along the upper part of the eye-lidj and other 
general circumstances, particularly the steady, lively 
look,^d brisk voluntary changes ol position produced 
by the muscles of this organ and those of the neck, at 
intervals moderately remote. The nose terminates well 
above, its pdfilevery slightly hooked, the holes large, 
and the ipouth habitually closed. The prominences or 
lines fk'om the sides of the nose across the cheeks and the 
nelghbournig parts are of the figure which accompanies 
a placid, affectionate disposition. This is confirmed also 
by her manner of crying. When she cries from pain, 
vertical wrinkles appear between the eye-brows; but 
when from affront, or external inconvenience, the corners 
of the month are depressed. In neither case does she 
exhibit rage, unless in the extreme of the latter. The lines 
of the mouth, which is mederatcly wide, are marked and 
distinct, and the muscles very accurately disposed to feed 
either by a vessel or the breast. She fed eagerly and 
plentifully at fifteen minutes old. 

Hence 1 infer, that she has more than the middle degree 
of understanding, and is of a calm, placid, though lively 
and susceptible disposition. 

So far proceeds my first note. The others are dated in 
days of Uie age of the infant,^ and relate to points on 
whidi Rousseau, and other authors of repute, have writ* 
ten ignorantly, 1 shall make few remarks, but copy 
without amendment, 

Second day. Exercise of the hands, legs, and eyes^ First sociaUett 
first engage a»e attention of infants. By talking in a ^ 

tones^^her musieid and uniform, with repetition of thOToice. 

occasional variation, her attention is 
80 »w»pciJ4s the plajr of her 

ej^HniUrefy. vm donft.so 

^ as to render herreiy 

lirely," 




on wm isnrsxLncT or tmxTxm 


ydunUfy vl 


Eipreuioii of 
pleasure, and 
•niculatioo. 


Optic axes ad< 
}u8ted. 


Notion of fall 
iog* 


}iirQ|jr> to siiiwoimiing 

Xt was necessary to fire her cme drop of tincture of 
which restorodTtiie nsual state and disposition for repose* 

Fonrtli da^^ She cap follow an object with the eyes^ 
when Imp attention is excited, and now and then unequi. 
▼ocally smiles during her obserrations on sui rounding 
ohPjectfi. 

Fifth da^. Her pleasure at viewing luminous and other 
objects is expressed, not only by the general feature^, 
but by efforts of the mouth, protruding the lips, adranr. 
ing and withdrawing the tongue. She has once or twice 
pronounced the usual first voluntary articulation of in- 
fants, ku and ac^ku. She is very attentis#to language, 
and answers with smiles, terminating in the wqrd m*ku^ 
and a Hrely exertion of the legs. She has, apparently 
for the first time, began to attend to the adjustment of 
the optic axes, and probably the concomitant focal ad- 
justment of the eye. She is delighted to lie and contem- 
plate the breast at a little distance, after having satisfied 
her appetite* In this position, as well as when attentive 
to the kind countenance of the parent who speaks to her, 
the mouth is protruded and occasionally modified to the 
indication of pleasure resembling the action of sucking, 
and all adjustments of ihe rptical axes are tried, from 
squinting, to the usual very regula position of the eye*. 

Sixth day. The habits ^of attention, and answering 
by smiles, by attempts at articulation, and by^ muscular 
exertions, are so much strengthened to-day, that the re- 
currence of those effects is now very frequent. This day 
she has ffrst betrayed an apprehensionbf want of support, 
or, as it is commonly called, fear of fallingt Wheffict this 
be an acquisition from improved powers of 
or the consequence of some accidental sho€|s^„Insa at a 
loss to coi\jec^ure. ^ 


* Sihee the time above referred Wvr wltnfsMd a Mlfn^ 
carher voluntary wc of the eyea jn another tnfant. lliAtf 
epd of the irst hour after hiith* her hcii]^ ifird|f|i W a 

Wlsi40W,xhe cried fromdif^easoreae ita beihg ialiilMi' 

cwm. whcii moved Inife* 

qi niair asaw accocumj^y as tlwiliiiiUKC WT tiiajHOa was 

7 " * nofaiim 
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if 

Serenlk &iity. The eontinues^ to opeii tfce 

Wd cause in the sjrstem by universal mus^ tingub^u pe^ 

celar eDwrtion, when Suddenly removed in Jhe perpendU «>“•* 
cular, or likdy to fkll from support at too small a sur« 
iacc. 1 think she b^ins to know her mother independ^ 
entfy of smell and the habits of contact, which infants 
certklniy exercise, and distinguish much earlier. She 
also knows me so far as to attend to my voice and actions 
much more immediate^^ anu .teadlly than to the nurse^ 
and her sisters. 

Eighth day. She employs herself very actively in pur- 8th. I^oks af- 
suing the objects in the room as they pass her in the rela- object*, 
five motion fr^m carrying her about. She seems much 
more conscious of the optical change of fh>sition, than of 
the progref^ive motion she herself undergoes. 1 incline 
most to the opinion that she has n^ notion at all concern- 
ing It. The novelty of using the hands automatically, or use of^ the 
by mere opening and shutting, has for some days gradu- hands by Ceel- 
ally worn oflF, and she now uses them with somewhat more 
of intelligence, and less incessantly. This day she used 
the finger and thumb alone; but all by mere contact, not 
an the least in conjunct* with the eyes. 

She looks very directly and steadily at objects. While 
she was lying on the nurse’s lap, with her eyes steadily 
fixed on my face at the distance of three feet, and her 
countenance expressive of pleasure, 1 altered my position 
with various degrees of suddenness and distance on the 
one and the other side. She immediately pursued me 
with her eyes, and observed me with the same apparent 
precision as an adult would have used. 

1 have not observed her squint since the fifth day. I 
am disposed to think she does not yet feel fhe necessity 
ef fbcaj afijastment. Variation of angular position is to 
her mudh more striking than mere approach and recess. 

1 have not seen her vary the situaUon of the apical axei 
from actual change in the distance of the ohjeeti she at^ 
tmidst«L^ ^ • 

Mintli day. ibocertai^y knows kermofiier 9^ 

and regards Us dtUkrentiy^ Ideas of onjcijm^, 
fort, refteshm^ w^lk^ ^Mce, 

ac^oni^ Hmt litah ^ 
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tertainment or amusement with me. Her mother’s pfe-* 
sence seems to excite affection ; mine, *g^lad ness. When 
aifronted by dressing or undressing, she wiH cease her 
cries to listen to the phrase^ of endearment she is used to 
hear from me. 

doy. The hand 'was moved crosswise before 
° ^ ^ infant at three feet distance, who soon fixed her at- 
tention upon it. It was then held still, but the finger 
and thumb gently opened and shut, to prevent her from 
withdrawing her notice. Under these circumstances, the 
hand was gradually brought nearer to her face, and she 
undoubtedly adjusted the optical axes to the several dis- 
tances. 

This trial wamseveral times repeated in the course of 
the day, with the same event. When the ‘finger and 
thumb were brought within the limit of distinct vision on 
one occasion, the effort of squinting was so disagreeable 
to her that she shut her eyes, and by a slight exertion 
or shake of the head, resisted the habit she had been 
betrayed into. 1 did not think fit to irritate her by re- 
peating the solicitation. Hence it appears, that she has 
acquired the adjustment of the eye for distance, though, 
perhaps, she may be very careless or indifferent about 
exerting it. 

Yesterday and to-day she has had, at times, a quick in- 
voluntary shivering of the chin, very common to infiuits, 
but which J do not un Icrstand. I think it occurs when 
her mind is intent upoa articulation. It may, perhaps, 
arise from an indistinct voluntary muscular exertion, Or, 
perhaps, be merely automatic. 

nth. First con- Eleventh day. Though she improves datiy^ in the use 
ncction of the ^ hands, sho has no notion of conneipting the senses 
tac^and sight!" touch and Sight, except with regard to the breast. 

* She suQks for a time, and when satisfied, she makes alter- 
nate trials of touch with the mouth, and withdrawing to 
contemplate the breast by ^%ht. 

Sjie has a strong association of danger with sudden nr 
strange sounds, or perhaps the sounds themselves are Irti- 
tative and unpleasant. ^ 

Twelfth day. Distant and motionless objects now 

Contemplate thoni^^ir 

jeets. ' itime, 


Tremulous mo- 
tion of the chin. 


Fear from 
sounds. 




Calm 
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a time, and then changes her object, as if reflecting and 
comfiaring. Bather manner differs greatly, accordingly 
as she is more or less thoroughly awakened or attentive. 

The indolent enjoyment of mere sensation is probably the 
state of all minds not roused bj motive. She is much 
more calm and indifferent, and her apparent progress less 
rapid, than when every thing was a novelty to her. It 
gives her more pleasure to see me at the distance of five 
or six feet than at the old distance of three. She wilt 
attend to my talk, but cares much less for me than before. 

She views her mother with the most lively affection. 

Though she is more comfortable and happy in my arms 
than when with any other person but her mother, yet she 
now very much prefers her mother to me; which she did 
not at fii'Ft. 

Cortrary to an assertion of Rousseau in his Emilius, infants smell 

the sense of smelling in this, and other infants in general, acutely; 
1 niL 1 XL X X r X L but do not dis- 

is very acute 1 hey even suck the breast at urst by an tmguish taste® 

action of the nostrils, like that of a scenting dog. But at first, 
the sense of taste is not originally very acute. MediciAe, 
food, and the milk, are then almost indifferently taken. 

But this infant, at present, prefers the breast very much 
to water-gruel, and rejects a mixture of rhubarb, chalk, 
and ginger, with abhorrence. 

I shall here suspend my journal for the present, which Colliding rc- 
1 am inclined to suspect will be read with some surprise by 
those who have indolently adopted the opinion, that in- 
fants of much more advanced age than during the first 
fortnight possess very little sense, or moral discrimina- 
tion. If the contrary opinion, or the truth, were adopted,^ 
it would conduce much to the general sum of the happU 
ness of these li^le beings, who are exerting their industry 
and ffiligonce in acquiring ideas and language fo a degree 
which is seldom suspected. Others lAay, perhaps, sup* The preceding 
pose eTCtraordmary acuteness in the parent, or uncommon 
ability in the child, to afford an history of its progress nwy. ✓ 

during so few days : but here also there would be error. 

The child is indeed above the middle rank for memory 
and intelligence, and the father is capable of observing 
&ct8 smd writing them down« Bqt 1 have never yet met 
with an infant who would not willingly enter into conver<< 
yoL, XV. — ^Sept. 1806. H sation 
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satioH to the extent of its acquisitions and ability, and to 
tjin great surprise and ditrersion of the parents, who ne- 
ver imagined any such thing. Persuasion; promises; 
Lies; meum and tuum; individual character, as to bene- 
volence or its reverse from physiognomy, and as to mo- 
rals from the behaviour ; preference of other infants from 
similarity of action; jests; mockery; theatrical simula- 
tion in the management of dolls, puppets, &c. &c.— thdSe, 
and a prodigious number of other compound associations, 
occupy the minds of infants long before the expiration 
of the iirst six months of their existence. 

I remain, Sir, 

Your constant reader, 

R.B. 


VII. # 

Repetition of the Ejcpejivwnt in i^hich Ands and Alcali 
arc produced in pure Water Galvanum^ {no Ani^ 
mat or Vegetable Matter^ nor Oxidabla Metal being 
present) Mr, Cuarles Sylvester. 

Mr. Nicholson. 

Sir, 


fxprrhncDt 
of the produc- 
tion of alcali, 
&c. from water 
by galvanism is 

rcfcTre4 


Muriatic acid 
cannot be pro- 
duced in a sin- 
gle vcsstl. 

But the experi- 
ment fucceedt 
with“stpatatcd 


JLN your number for June last, I communicated some 
experiments tending to prove the production of the mu- 
riatic acid and an alcali, from pure water, by means of 
galvanism. had not then an opportunity of givingyou 
the whole of the experiments i had made in this dubious 
research. The first way in which I made the experiment 
was by bringing tw o wires of platina^r gold, from tlje 
two ends of the trough into a portion of iipure water in 
one vessel, but I never produced the smallest quantity of 
muriatic acid. I iftn not surprised at Mr- W^kinson’s 
finding the same result, 

Mr. Peel and Mr. Pachiani made th^r experiments in 
the same way, and it is my opinion they nevel- produced 
the muriatic acid, nor an alcali. 

If each of the platsna wires be made to .terminate in a 
separate portion of pure water, and these portioiiS of wa- 
ter be aftem ards connected together by an animid snb- 

etftiicei 



EXPinriMttN'W dALVANit. 51 

or any substance containing moisture^ the experi- vc^cls conncc- 

meiit will succeed. In my first attempt by this melhod, ^7 ammal 
■w i'v-x - substdiice. 

I separated the two portions of water by means oi a bit ol 

v^ry thin blacklcr, which was tied tight upon the end 
Of a glass tube, the tube was fillecbwith pure water, which 
the bladder did not Suffer to escape. Another portion of 
water was put into a wine glass, the tube was then im- 
mersed into the water of the wineglass, with the bladder 
downwards. The tw o portions being now separated by 
the bladder, the positive wire was brought into the tube, 
and the negative one into the wineglass. If with ii mo- 
derate sized apparatus the process be continued for even 
half an hour, a per<’cptable ipianlily of muriatic acid will 
be found in the water of the tube, and a portion of fixed 
alcali (l1)elievc soda) in the wine glass. [ repeated this 
exp^ment more than thirly times with the same piece of 
blacSer, and had alw ays the same result. Tliongh 1 If the acirl he 
at the time perfectly satisfied as to the production of an afforded by the 
acid and an alcali, I still thought, consistent with your 
query in the margin, that the bladder might have coutri- comes the alca- 
buted to the production of the acid. But from whence b 
came the fixed alcali ? a very ingenious chemist who has From the glass 
made the same experiment, says it comes from the glass 
vessel ; the thought appears very plausible, but 1 believe 
it is not a fact. 

Consistently with my promise to you, I have made the Experiment re- 
experimciit without the aid of cither animal or vegetable peated without 
substance to separate the two portions of v^ter, and in- 
stead of a wine glass, I made use of a platina cup. 

In order completely to exclude glass, I got a tube made with a tube of 
of tobacco-pipe clay, being closed at the bottom, and ca- baked clay and 
pabic of hoJdinll water. The tube was burned in the ofpat^ 
same furnace with a quantity of tobacco-pipes and was 
extremely Jiard. In the first place 1 suffered the pores of 
the tube to be saturated with distilled water ; I then filled 
it with the same and fixed it in a platina cup, also contain- 
ing pure distilled water. The platina cup was placed 
upon the copper end of the trough, a platina wire reach, 
ing to the bottom df the tube was then connected with 
the xinc end. In a little time bubbles were copiously 
given out from the bottom of the cup, and also from the 
H 2 wire 



The alcali was 
a fixed alcali. 
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Thje experi* tep minutes from the commence-. 

meat succeeded ment, the water in the cup was so changed as to be captu 
acid and"?'al- turning yellow turmeric paper, brown ; the water 

cali were pro- the tube betrayed at the same time the presence of an 
duccd. aci^. After the process had gone on for about four hours, 

I tried the acid part with sulphat of silver, and had a deci» 
ded precipitate of mnriat of silver. , 

The liquor in the cup containing the alcali, I then era., 
porated to dryness, and afterwards heated the cup nearly 
red hot ; a residuum remained in the bottom, to which I 
added fresh distilled water. I found the alcali still pre- 
sent ; a proof that it is a fixed alcali. 

Inferences that experiment the alcali was much more abundant 

the nitric and than the acid. I have seen in other experiments the acid 
and ^H predominant ; sometimes the nitric acid iS formed, 

cabs arc oxides and little or qone of the muriatic. From the abotfi. facts 
of hydiogcn. n would appear that the nitric and muriatic acids^ jfPwell 
as the three* alcalis are jOxydes of hydrogi^n. At the posi. 
jtive wire, a portion of water is decomposed, the nascent 
oxigen combines with a portion of water, and forms the 
nitric or the muriatic acid. The hydrogen is then carried 
by the electricity, through the bladder or other substance 
to tlie opposite wire, where the nascent hydrogen combiner 
>^ith a portion of water to form the alcali, so ' that the 
muriatic acid would be water, plus oxigen, and ^ the alcali 
would be water, plus hydrogen. Hoping that some of your 
ingeniousreorrespondeats will soon confirm these facts, 

• ^ I remain, Dear Sir, 

Your most obedient servant, 

CHARLES SYLVESTER. 

a6. Noble Street, Chcapsidc, 

August 19, iSo6. 


VIII. 

Experiments and Observations on the Jdkesion of the 
Particles of Water to each other. BxnjAmtn, 
Count of Humfoko, ' F. R. S. Communicated 
the Author to the National Institution of France^ and 
transmitted by him to the Editor. 


Small bodien R often sec small bodies of a specific grarity^ ^uob 
oi considerable exceeding that of water, float upon the snrface cif that 
2 exceeding 
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fluid. Such for example, are very small grains of sand, specific gravity 

fine filings of the metals, and even small sewing nee- 

dies. 

So extraordinary a phenomenon has not failed to ex- 
cite the attention of philosophers. It formed a subject 
of discussion at the last sitting of the Class, and as this re- 
markable fitct is intimately connected with a subject of 
research upon which^ I have been long employed, I shall 
here give an account of some experiments I have made to 
elucidate the same, and have afforded results of consider- 
able interest. 

Suspecting that the presence of air adhering to these Tliis effect at- 
small floating bodies, which is generally considered as the tnbuted to air. 
cause of their suspension, is not indispensably necessary 
for the silfcccss of the experiment, I made the following ; 
EXPERIMENT 1. 

n 

Having half filled with water, a wine glass one inch and Ether was 

a half diameter at its edge, I poured on the surface of poured upon 
, ' . 1 , water. Small 

the water a stratum of sulphuric ether, one inch and a bodies descend- 

half in thickness ; and when the whole was perfectly still, ed through the 
I took a very small seMing needle ‘with a pair of pincers, the wa-" 
which I introduced below the ether, where holding it ter. 
horizontally at a small distance from the surface of the 
water, I let it fall. The needle descended to the water 
and there floated on its surface. 

EXPERIMENT II. 


Having melted some tin I poured it into a spherical Granulated -tin 
w ooden box, and shaking it strongly, the metal in cool- descended 
ing was reducea to powder w hich was then sifted. surface of the 

On examining this pbw^der with a magnifier, it appear- ^^her and rest- 
ed composed of small spherules of different sizes ; but 


these spherules were too small to be distinguished by 
the naked eye. 

I took up on the point of a spatuld a very small qiian- 
tily of this metallic powder, and poured it gently from the 
height of a quarter of an inch on the surface of the ether 
which rested upon the water in the glass. 

The powder descended wholly through the ether, and 
when it arrived at the surface of th^ water, if remained 
floating. 


EXPERIMENT 
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EXPERIMENT lif. 

The same ex* HaTing po tired a large drop of mercury nito a ohina 
plate, I broke it into a great number of small spherules, 
of mercury. In order to take up and convey these small spherules 

one by one, 1 made a small tool or shovel out of a piece 
of brass wire, five inches long and about one twentieth Of 
an inch in diameter, bended to a right angle ai one of its 
extremities. This bended part was about a quarter of an 
inch long, and was hammered flat, sharpened, and made 
a little concave. 

By means of this tool I took up a small spherule of 
mercury? about one sixtieth of an inch diameter, which I 
carefully conveyed into the stratum of ether to the distance 
of about one twentieth of an inch from the surface of the 
water beneath; aad there, by a little inclinatroif of the in- 
strument, I caused the spherule of mercury to roll gently 
on the surface of the water. 

The spherule descended to that surface and there re* 
mained fioating. * ' " 

The fioating When the eye was placed lower than the surface of the 
forSd*a*kInd spherule was observed by looking up* 

oj bag or cavity wards through the glass ; it appeared suspended in a kind 
in the surface little below the level of the surface. 

liaiing placed a second spherule of mercury on the sur- 
face of the water, it immediately moved towards the for- 
mer, and approaching it with an accelerated motion, fell 
down into the same cavity, which then became longer; 
but the two spherules did not unite. 

Having placed a third spherule On the surface of the 
water, it joined the two others, but the weight of these 
three spherules together being too great to be supported 
by the kind of pellicle which is formed, at the surface of 
the water, the bag was broken, and the spherules descend- 


— whichbreaks 
when the body 
is too heavy. 


ed through thew'ater to the bottom of the vessel. 

the experiment was made with a spherule of 
mercury, a little larger, namely about the/ortieth or fif- 
tieth of an inch, it never failed to break tlie pellicle of dm 
water,, and to descend thwiugh that liquid' to the bottom 
of the glasf. But when the viscidity of the water wa« in- 
creased by dissolving a small quantity of gum arabi^ in it, 
still larger spherules of mercury were supported at the 
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A spherule of mercury of a proper size to be supported or let fall from 
by water, at its surfaoe, if placed gently there, would not ^rcat a 
fail to make its way through the peDicle of the water, if 
let fall from too great ^*height. 

All the proeediug experiments were repeated with a The experi- 
stratum of essential oil of turpentine, and afterwards with ^ 
one of of olives, placed on the water contained in the ,vhen oil is 
gloss instead of the ether, and the results were in all res- poured on the 
pects similar. I thought however that* the spherules 
mercury which were suspended upon the water were ra- 
ther larger when the surface of the water was covered 
with oil than with ether; and in the experiments made 
with the powdor-of tin, poured on the oil, the finett parts 
of the powder, in very small Quantity, floated on the sur- 
face of thf^il. 

EXI^ERIMENT IV. 

Having found means to place a stratum of alcohol on With alcohol 
the water contained in the glass, so that the two liquids 
appeared as distinct from each other, as when the upper 
stratum was oil, I poured from a very small height a small 
quantity of the very flue powder of tin upon the al- 
cohol. 

This powder tbtally descended through the alcohol, and 
the water, without giving the smallest indication of its 
having been subjected to any resistance at the surface of 
the latter fluid. 

♦ Though this last surface appeared very distinctly to the 
eye, yet judging from the manner in which the metallic 
powder descended to the bottom of the glass, I am dis- 
posed to think that it had no existence^ and in fact it is 
probable that it was destroyed by the chemical action of 
the alcohol in contact with the water. 

In order to examine more accurately the kind of fllm 
which is formed at the surface of the water, I made the 
following experiment: 

EXPERIMENT V. 

in a cylindrical glass with a solid foot, the diameter When the first 
of which was foiprteeii limes or about an inch and a half ** 

English, and ten iuchet in height, I poured very limpid - 

water to the height of nine inches, and. on the wateor I diameter, the 
placed*# stratum of ether, three lines or twelfth# 

, inch 
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iHm 

the siwrfocfl of 
the Water. 


—which being 
touched alt the 
floating bodies 
tremble. 


inch in thickness. 1 then placed on the surffl^ the 
water, a number of amall solid bodies whid^ remained 
suspended, such as a small spherule of mercury, some 
pieces of extremely fine silver wire, two or three lines in 
length, and a little of the powder of tin. When the 
whole was perfectly tranquil, I took the glass in both 
hands, knd caretulJy raising it, I turned it three or four 
times round its axis with considerable rapidity, keeping 
it in a vertical position. All the small bodies suspended 
at the surface of the water, turned rOund along with the 
glass and stopped when it was stopped: but the liquid 
water below the surface did not, at first, begin to turn 
along iUfSfkhe glass, and Its motion of rotation^ did not 
cease all at once upon stopping that of the vessel. In iket, 
all the appearances showed that there was a red pellicle 
at the surface of the water, and that this pellicle was 
strongly attached to the sides of the glass so as to move 
along with it. 

Upon examining with a good magnifier through the 
stratum of ether, the small bodes which were supported 
at the surface of the water, the existence of this pellicle 
could no longer be doubted ; niorc particularly when 
it was touched with the point of a needle. For in this 
case all the small bodies were observed to tremble at the 


same time. 

' Having left this small apparatus at repose in a quiet 
chamber until the stratum of ether was entirely evapora- 
ted, I examined it again with a magnifier. The surface 
of the water was precisely in the same state ; the small 
solid bodies were still there, in the same situation, and at 
the same distances from each other. 

With a larger When this experiment was made with a cylindrical glass 
vessel the film of mneh larger diameter, the effects of the adhesion of the 
U^ 9 *affe^d^ pellicle of the water to the sides of the vessel, were ii^uch 
by its adhesion less sensible, with regard to those p^^tsof the same which 
10 tides. were situated near .the axis. It tvas diffecult to preVent 
the small bodies which floated on the surface of the wa- 
ter, from uniting, and when united they often fojfmed 
masses too heavy to continue to be«upported ; and hiving 
broke ihe pellicLe of the water, they to the bottma of 
Dm vessel. 


[The Conclusion in our next.] 
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IX, 


Experiments on the Culture of Carrots. Bj/ ^Ir, W. WALLli 
Mason.* 


SIR. 

purport of this communication is to.juxplain with a 
degree of accuracy the geuerjl, and as far as possible 
the besl method to cultivate cairots. I sliall therefore 
endeavour to set aside those prejudices, which frequently 
occur in every brar.ch of agncultuic ; while I give a brief 
statement of pailiculars, winch expeiieiice, a^-Msied by nu- 
merous conipai isons, has inn need me t«) consider as best 
fur adoption for rearing the plants, as well as most judici- The carrot is 
ous in the applicatio i of the vegetables when cultivated, much cuitivat. 
In Suffolk, the culture of tins highly valuable root bas 
been cairied on foi ages ; but nf late years has very much ' 
increased, and furm^hes the best ciiterion of its vvr)rth ; 
various have been the attempts to extend the benefit moie 
generally throuchnut the kingdom, but with little success; 
imaginary difficul les arising in the minds of cultivators, 
winch 1 hope to obviate by a inoie minute detail, the ob- 
servance of which will enable any practical farmer, on a 
proper soil, to raise a crop, which will at once be productive 
of great private advantage and public utility. On most 
farms it will be found, that a considerable proportion of 
the produce from the best land (the meadow and upland 
pasture) is consumed by the laborioii<i cattle, and the lean 
and rearing stock during the winter months. Ihectriot 
System may be carried on. on inferior arable lands, and the 
produce, by judicious application^ will be found to excel 

• Frcm the transactions of the Society of Arts, Vol. XXIII, juit pub- 
lished. The Society awarded the Silver Medal for this Cemmuoication. 

Tol. XV. Sept, 1806. 
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It requires 


far beyond general expectation that of the grazing 


only inf^crior which will in consequence be appropriated to gicat national 
advantage, by furnishing an additional supply of animal 
' food, of wool, and the produce of the dairy. 

A red loamy sand is at all limes to be preferred, as free 
Preferable Soil stones as possible ; but very large crops may be grown 

on any land, which is not of a too tenacious or binding 
quality, with sufficient depth of soil. 

In order to increase the luxuriance of the root, it is ne- 
Tobe ploughed cessary to remove the soil to the depth of 1-i inches : this 
is easily accomplished, by first ploughing the fuirow seven 
inches deep in the usual manner, then follow vilh the 
second plough in the same furrow, which, by the assistance 
of an additional horse, brings up the soil from the de| ili 
required. The first plougii continues to turn the fresh 
furrow to the bottom of the double furrow, and being fol- 
lowed by the double fuirow, as in the first instance, the 
soil becomes completely mixed and ready for the reception 
of the seed. 

I he first furrow is seven inches deep, and is removed 

info the 

second furrow, ot fourteen inches deep ; this in rotation 

becomes the first stratum. 

The lands, or stitches cannot be too wide, fiorn 18 to 25 
yauls. 

It is necessary to observe, the land at all times on which 
this crop is intended to be produced, should be in a per- 
fectly clean state; a bailey stubble which succeeded a 
fallow, &c. Yet fcAV crops turn out more productive than 
those cultivated on clover, or lays of artificial grasses ; 
ploughing the same as on a bailey stubble. 

^ ^ ^ A rule which in most instances hold^ good, must not 

be neglected, that of getting in the seed directly after 
ter ploughing, the ploughs; a neglect of this would attended with the 
worst consequences ; on stale land the weeds would, in a 
short time, completely get the better of the young plants, 
and thereby occasion a great deficiency in the crop. 
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Five pounds of seed is commonly sown per acre ; but as (Quantity of Seed 
its value, comparatively speaking, is very trifling with the i 

lulvaiitageof a good plant, I never recommend less than six 
pounds per acre. In a dry season there is a great benefit 
in steeping the seed for twenty-four hours ; to prepare it for 
the drill, or for sowing, it should be well rubbed with the 
palm of the hand against the side of a tub, to destroy the 
small fibres and prevent their adhesion, and a proportion of 
fine sifted marl and saw-dust mixed, with it ; the proportion 
two-fourths marl, one-fourth saw-dust, to one fourth of 
seed. 

Drilling is indubitably the best way to get in the seed, 
from six to nine inches asunder : the advantage is obvious: 
the caiTots stand the winter much belter; from the top^ of 
the vegf'tables being nearly buiied in the soil, the gieen 
head only is visible to the eye, and it is very rare to see the 
smallest part of the red carrot above the surface. An ad- 
ditional advantage in this mode of cultivation, is the groat 
facility it furnishes in weeding and hoeing, which, in :i 
district not hitherto acquainted with this useful branch of 
agricultuic, must render it in a twofold degree clcsnable. 

Carrots in the early state are very tender plants, and 
very -slow in growth ; I have ficquently mdiccd a fie ld 
acaicely visible to the eye, lliiec weeks or a minuh after 
sowing, which has turned out a most abundant produce. 

It is frequently six weeks before they are fit to hoe ; but 
to prescribe any rule is impossible, since the vegetation of 
every description of plants so much depends on the season. 

I shall only observe, the most proper time to commence 
weeding or hoeing, is soon after the plants gain the parsley 
leaf, or about half-inch out of the ground. Every vegetable 
Intended to be thinned or separated by the hoc, cannot 
well be done too early, since from general observation it is 
clearly ascertained, that the smaller the plants, the greater 
is the number left^ and as a second hoeing is absolutely 
necessary (if it is only to promote vegetation by loqsening the 
surface), the plants may then be distributed as requisite. 

In hoeing of every description, it is always necessary to stir 
every part of the soil possible; in this instance it must on 
no account be neglected. 


12 


The 
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^ . The season for sowine, is from the middle of March to 

Eiperimemal , i ... i i 

In-tructions for the 12th of April. In dry weather it is best to leave the 

Che Caitute of ijecd rolled down. The laiyd should always be harrowed 

C^trots. 

after drilling or sowing ; from lire nature of the plant, a 
pulverization of the soil is requisite. It is, however, useless 
to detail particulars of this sort, which must in so material 
a degree depend on the sta e of the seu'^on, in which the 
judgment of the practical farmer cannot easily fail ; suffice 
it to say, the lighter, the finer, and the less binding the soil, 
the hetti r vegetation must flouiisb. 

With respect to the best method of cleansing the young 
crop, I have only to observe, that nine times in ten it an- 
swers better to weed by hand, than to hoc the first time ; 
this rest*' on a supposition, that the crop is much encum^ 
bcied by weeds; on the contrary, (which is rarely the case) 
supposing it perfectly clean, the hoe will answer every pur- 
pose leqiiiMte. 1 here is great judgement to be observed in 
the first hoeing, particularly to leave the plants sufficiently 
thick, and n('t to bury them in the process; should this be 
done, your i irest prospects will at once vanish. The wo- 
men and children employed to weed, should not be suffered 
to pull a single cariot plant ; the hoc effects the purpose of 
setting out in a superior manner, and should wathin two or 
three Hays follow the ueeders. 1 have frequently seen the 
land so much covered with weeds, that the plant of carrots 
was extremely doubtful; after hand-weeding, a very good 
plant was seen, which would have been destroyed in great 
measure, had the hoe been previously used. One weeding 
and two hoeing? are gcrieially sufficient; by the time they 
arc accomplished, the carrot tops geneially are of sufficient 
gnA\th so shade the land. The proper hoc, to be made use 
of should be 4 inches wide, by inch high, and always 
kept very sharp, 

Canots, like turnips, and other vegetables intended to be 
housed for winter, should not be taken#up before they are 
full grown ; they never answer belter than when used from 
one to four weeks after they are out of the ground. They 
are little liable to injury in winter ; the latest lime for tak- 
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ing up, is just before the fibrous root^ begin to ^bool in the 
spring; at which period ihe vegctdble becomes less nutritive, 
al the same time injurious lo the land. ^ukuie of 

By these attentions I have invaiiably found the cultivation 
of carrots cxtremelv bem ticial to ihe land, and not I'.nf.e- 
quently the value of llie ciop equ 1 to the he simple of it. 

The greatest pi oduce I ever renn inJ»'‘r was eighteen loads 
per acre, forty hcaf>ed busheds to the load; yet I have heard 
of much larger c Mips. 

Worn-out [d( ugtitd lands are renewed by the intermix- 
ture of fiesli soil occasionet! by tl;e d»'cp i-longhing ; and 
the pi Oof is visible in many succeeding crops of corn, 
grasses, 6iC, 

d he s5ine land will produce very good crops of carrots for 
years in succes*>ion ; but in this instance manuic becomes 
necessary. They are taken up with a nairow spade?, whicli 
the laoourei '^trikes with one hand into the groi.nd, press- 
ing it sideways at the same tune; he draws iht root with 
the, other, tlirowing it to ibc heap, where sits his wife and 
child I en lo cut olT the lops: the tops are left and spread a^ 
manure to the land. 


E.rj )cnccs of Lahoiii\ 

Weeding varies from 5?. to 10s per acre, average 7 (> 

Fir^t Hoeing • 7 0 

ijecond do 5 6* 

Taking up per b ad, and topping I ^ 


Observing these puces, it is necessary to remark, the la- 
bourers, in dear seasons, have an allowance for flour. 

To every single man one stone of flour per week, the 
master paying the additional price above two shillings per 
stone. 

To a man and his wife one stone and a half per week, 
and half a sione per week to every additional child under 
twelve years old, at w'hich nine they, are deemed capable of 
earning their own Ifread. 

By the introduction of this judicious plan, (he labourer 
shares the benefit uf that giain which his own imlustry had 
helped lo cultivate, and feels but in a small degree the op- 
pression 
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prcssioii of the times; the interest of iKc master and t]j(? 
servant becomes reciprocal, for the price of labour continues 
die Culture or nearly at the usual standard; had it been otherwise, the 
* farmer must have suiTered when his commodities became of 

less value. 

The annual rent of those lands on which carrots aio 
generally grown, is from 5s. to 20‘‘. per acre ; but I have 
invariably found the profit by far the greatest when the best 
soil has been made use of : — 

A good crop on land worth 5s per aero .... 7 loads, 

■ - on land worth 10s. per acic ... .9 do. 

. — on land worth 15s per acre ... 11 do. 

On the best land, as I befoic remarked . . . . iS* do. 

The advantage in preferring good land is obvious, thr 
chief expences being nearly the same as on poor soil ; the 
additional labour con'^isfs chiefly in taking up. 

Carrots arc sometimes sown when the land has icceived 
but a single furrow, a sure badge of indolence. 'T he an-* 
ncxed Drawing is to jirove the necessity of deep ploughing, 
by means of tlie double furrow. Fig. 1. is the shape and 
conipaiativc size of a carrot giown on a single furrow ; 
the earth below where the soil was stirred, acting as a re- 
pellent, checks the growth of th? root, and causes it to 
shoot laterally- 

F?g. 2, is the c<unpanilivc growth and shape of a carrot 
grown on the double furrow.* On all soils which are a- 
dapted to this branch of husbandry, the first ploughing 
may be done by a pair of horses abreast ; the lower, or 
double furiow, by three horses abreast. The nearer the 
rattle aie to the work, the greater the puichasc; they la- 
bour witli greater spirit in sociable paiis than in a drone- 
like stung at Icngtli. 

It is a common custom with the cultivators of carrots to 
raise their own seed : it requires licile attention, and the 

* We have not copied the Aut^’or’s drawing'*. They shew that the 
carrot la the deep furrow shoots' dowawards to a greafci distance, so as to 
be hidf as much mere in size tha i the tthcr. Editur. 

Cl op 
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Clop is seldom known to fail. — For thispuipose choose such 

cuiTOLs as arc in ua respect injured by fi ost ; and the hand- imtTuctJons r.r 

somest of a middle she ; tiini the giecn lop, leaving about 

an inch of it, and cut two inches off the extremity of tl;e 

root, riant them in iiouhle rows, a foot wide, and six 

inches in the row ; the interval of the double rows three feet: 

tins is requisite, as the seed does not ripen together. The 

path or iiUeival selves to gather the seed, which must be 

done daily ns the heads of seed arrive at maturity: it is 

frequently three weeks befoic the crop is cleared. Spread 

the heads of seeds to dry on a floor, or in dry weather on 

the giouiul ; aftrrwai ds separate tlie seed from the stalks 

V. jih a c mb l lio season to plant caiiols for seed, is the 

latter eiifl of February or the btj^iniiing of March, when the 

sevi r(^ fiosts are(>\cr, 

IlaMiig explained, in as concise a manner as poisiblc, 
what is ncces^ar3' to be observed, to enable the practical 
funnor to cultivate this highly valuable root, in districts 
liilheito dcjirived <;f the gieat bcntfit it affords to the 
community, and the great profit to the cultivator, free from 
all iheoieiical and sjjeculative opinions, I proceed 
to a sh( it (b'l.iil of llie ii'^e and application of car- 
rots wlion ciilti\atcd. On the.r utility for family con- 
sumption, it will not be necessary to dwell ; I have there- 
fore onlj to lemark, since vegetables are found to be more 
or less nutritive iii proportion to the saccharine matter 
tluy contain, but few vegetables will be found to excel 
them. I liave known large crops of carrots sold, for the 
London market, at h rty shillings per load, delivered at a 
poit four miles distant fioru the land, which produced them 
a ptice for which a ready sale will be found in any populous 
tow n, during the winter season : for this purpose they should 
be assorted ; all the overgTOwn and crooked ones reserved 
for home consumption, for which they will answer as well 
as the others ; and when topped, half an inch of the green 
crown left on : for this purpe se they are not usually wash- 
ed. For home consumption I have invariably found them 
to answer best for the use of cart-horses ; when designed for 
the loud of other cattle, of any description, the green top 

must 
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must be entirely cut off, and' the carrots washed perfectly 
an^tructi^nTfbr saod. It is nccessEiy to house them 
the Culture of three oi'four days at least before horses are fed with them ; 
Carrots a, neglect of this is sure to be attended with dangerous con- 

sequences, It is generally known that the cucumber, when 
left a short time in water, absorbs a proportion of it ; the 
cairot does the same, in a less degree, yet sufliciently to 
produce a considerable degree of fei iventation by the heat 
of the animal's stomach ; and griping is occasioned thereby. 
To render them salutary, the lime mentioned is sufficient 
for evaporation —Washing is easily and expeditiously done, 
by putting a large mash-tub three parts full of carrots, then 
pouring cold water on them, stir them, and throw them out 
with four-pronged muck-forks ; after which proeesswhey may 
be laid under cover in large heaps, as much as six oi eight 
loads in aheap ; secured from frost and rain, they will keep 
two or three months; it is however not right to suffer them 
to remain so long, in which case they shrivel even to two 
thirds of measure ; and although they become mure nuiri- 
tious, fioin the loss of aqueous particles, it is not sufficient to 
compensate the deficiency. Carrots are extr. mi ly valuable 
when applied as food for cart-horses: when prop^-ily fed with 
them, they are in the greatest vigour and health ; and their 
cot^ts arc as fine as the best-groomej coach hoises,even in the 
depth of winter, and exposed to the inclemency of the sea- 
son in a straw-) aid. For home consumption, J have in- 
invaiiahly found them to pay more, by one*ihird, when 
given lo horses, than to feeding catilc. After a variety of 
ex|Hiiinenis, 1 have found the following manner of applying 
ihcin to be the best: — lo each cart-horse, one heaped 
bushel per day. with as much cut provender as he could eat; 
the latter should be of the first quality. I recommepd two- 
thirds good wheat or oat straw, and onc-third clover. 
Wheat straw is best; oat-straw next. Barley-straw is fre- 
qucr.tly given, but never preferred, from its griping ten- 
dency. Morses cannot rat too much cut food. When 
^ returned from work, they should always be baited with it, 

or drink their water befoic carrots are given, and plenty of 
dry food given with the carrots; the dry nature of the one 

corrects 
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corrects the cold quality of the other. There is not any 

occasion to cut the cairots, but to mix them with the cut E^penmenWl 

food, and feed them in the manger. Horses used to car- 

rots will prefer them to oats, when given together. If the C*now. 

straw and clover are not of the first quality> oats should be 

given in proportion. By this method of feeding, there is 

a saving of at least two thirds of the hay usually Con* 

sumed ; corn is dispensed with ; and horses will be 

in a better condition than when fed with hay and 

corn only, supposing each horse is allor ed with hay half a 

a peck of oats per day. 

Great care must be taken never to give carrots when 
horses come to the stable heated by work. 

Carrcfts aie not proper food for riding-horses; nimbi* 
exercise causes them to be laxative ; aud as they will some- 
times produce griping, I shall insert a prescription which 
has been proved by long experience, together with th« 
treatment to bo pursued in such cases. 


Oil of Turpentine 1 oz. 

Castile Soap 1 oz. 

Flour of Mustard . . f oz. 


On the first symptom this mixture should be given, and ii 
will not fail to remove the complaint. The Castile soap to 
be cut fine, and dissolved in a quart of boiling water, ihc 
mustaid added ; the oil of turpentine the last thing; it 
should be given more than milk warm; if the animal sulfert 
much pain, add half an ounce of liquid laudanum. On the 
first appearance of the disease, the horse should be well 
coaled, and constantly rubbed with hard twisted wisps of 
straw, and kept as warm as possible; should the disease in- 
crease, and the body swell much, a gallon of blood should 
he taken, to check the inflammation, and give time for the 
medicine to operate. If the symptoms increase, repeat 
the dose, omitting the liquid laudanum. Clysters and 
raking afford mucli relief when the symptoms first ap- 
pear, and frequently remove the complaint. 

Feeding cattle improve more on carrots, than when fed 
with potatoes or turnips ; they are excellent food for ewes 

VoI.XV. ifc at 
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RxperlmeAUl at lambing time, and should be cut, or they are subject 

CwrjHS. Stot’e pigs nmy be fattened on carrots only, and large 

' hogs feed remarkably well, when fed with half corn and 

half carrots* 

Heifers iu calf* which require good keep and calve early, 
thrive better on carrots and good oat straw, than on hay 
only— one bushel of carrots per day— care must be taken 
not to give them too early or too many ; in which case, the 
calves are liable to overgrow. 

Weaned calves thrive well on this food ; a peck per day 
Is quite sufhclcnt, more would increase the body too much. 

Milking cows give more milk on carrots and straw, than 
on hay only. In all these instances their superiority is 
more, comparatively speaking, than the difference of a car- 
rot crop rated at one guinea pei load of forty bushels, to 
the value of turnips on the same soil ; rating them as a 
produce forborne consumption. 

One heaped bushel of carrots, therefore, is equal to 18lbs* 
of hay. Admitting each cart-horse to consume this quan* 
tity of hay for 120 da^s, it amounts to SM^Olbs. the average 
produce of one acre of good pasture land. 

The same animal, if led on canots, with tlie addition of 
the cut-straw provender, which is a substitute for corn, and 
adds solidit) to the canois, will require only 120 bushels of 
carrots, or three loads ; not half the produce of an acre 
of arable land worth 5s. per acre. 

To this must be added the gical supciiority in point of 
condition, which the cattle evince. 'I he latter method of 
feeding with cairots and cut provender, is fully equal to 
ISlbs. of hay and half a iieck of oats to each horse. 

My object in presenting the above remarks, lor the con- 
sideration of the Society for the Encouragement of Arts, 
&c. See, is the hope of extending a most valuable branch 
of Agriculture (which has long stood the lest of experience) 
more generally throughout the kingdom ; and is respect- 
fully submitted to them by their obedient seivaiit, 

W. Wallis MasOx. 

Goodrefct Lodge, near Warwick. 

Jaq. 31, 1805. 

To Charles Taylor^ 
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Extracft from a Collection of Papers on the Subject of Athletic 
Exercises. By Sir John Sinclair, Bart. M.P.* 

This Pamphlet consisting of 100 pages in octavo j contains 
m re-print of the Observations which were before circulated by 
Sir John Sinclair kick were inserted in our thirteenth volume^ 
f.^O^top. 317» with the answers which were produced by 
that interesting enquiry^ For the present I shaU corifne my- 
self to a letter from Dr. A. P* Buchan ^ on the manner of 
treating the Ancient Athletics, 

To Sir John Sinclair, Bart, M.P. 


Si r, 

attention having been greatly excited by the 

Tory ingenic us observations and queries cijculated by vou, Advantage of 
^ 1 • 1 . / comparing the 

concerning the method of producing, what, perhaps, with ancient and 

propriety, maybe denominated the athletic 
as well as by the interesting facts contained in the commuting, 
iijcations of your variovis correspondents, it occurred to me, 
that a comparison of the modern art of training, with that 
practised by the antients, who certainly paid no small atten- 
tion to the means of augmenting corporeal vigour and acti- 
vity, would tend to throw some farther light on this curious 
subject. 

Among the antient inhabitants of Greece much pains 
were bestowed in improving the strength and activity of the 
human bod}', by due cultivation* 

^ Printed in London, 1806 , and gratuitously circulated hy the Author* 

I would lake the liberty to suggest to the honorable Baronet, at well as to 
aU other public spirited writers in like circumstancci, that for the purpose 
of easy and extensive distribution, every book ought to be sold for a price 
at some known place, and announced once or twice in the public papers* 

This effectual means of placing a work in the hands of the public by the 
insdium of bookseilers, is obviously no impcdimoiit to tkle gratuitous dis- 
tribution, which may at the same time be carried to any extent denied* 
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The gymnastic exercises^ so termed from their being gc- 
Gymaaftlc ex - performed in a state of nudity, constituted among 

that people an important pan of liberal education, and were 
regularly taught by masters in schools instituted for that 
express purpose. Pupils were exercised in the foot race» 
and in the art of leaping, and of throwing the discus or 
quoit, and the javelin. These weie considered as the 
slighter species of exercise. The more senous consisted of 
the art of wrestling and of boxing The combination of 
these two vvas termed pancratium^ and seems to have been 
nearly equivalent to the modern English practice of box- 
ing. When it is considered that the man who obtained a 

prize at the Olympic, the Pythian, or any of the public 

games, where candidates resorted from all the diflfereift states 
of Greece to contend in these exercises, not only acquired 
a distinction highly gratifying to himself, but which reflected 
honor on his family, and even on his country ; it may be 
fairly inferred that every attention was paid to the previous 

The Candidates education of the individuals, destined to excel in these cx- 

W«c previously I i , 

educated, excr- ertions of muscular strength. Of the particular diet, and 

and trained of exercise in use among the Greeks previous to the 

solemn contest at the public games, I have not been foitu- 
nate enough to find any detailed account. Pausanias men- 
tions that ten months previous to the solemn combat, the 
candidates took an oath m the temple of Jupiter, faithfully 
to comply with all the antient laws and usages of the cham- 
pions, and from that time till the period of the solemnity 
they were daily and diligently exercised in whatever was 
requisite to produce excellence in the profession to which 
they had devoted themselves. A proof that the means they 
employed were admirably calculated to develope aqd im- 
prove all the corporeal powers of the human animal^ is af- 
forded by the statues 'of antiquity. The superiority of the 
Grecian sculpture, which the world has ever since attempted 
in vain to rival, was doubtless in great measure owing to 
the frequent opportunities the artists of those times enjoyed 
of beholding the human body brought to the highest pitch 
pf perfection, which constant exercise in the open air, com- 
bined with appropriate regimen under a genial climate, had 
^ natural tendency to produce, Tp 


crcilet. 

PootRicei. 


Pancntlum 

Boxing. 
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To the individuals who excelled in some particular kinds The ancient 

1 i* r-.!- - I 1 1 Statues weic 

i,( exercise, we learn from Pliny, that a statue was decreed portraits of the 
s the appropriate reward ; so that many of those figures improved hu- 
which still remain, that of the Discobolus, for example, arc 
in fact, individual portraits ; and might almost without a 
hyperbole, be called living examples of the perfection 
which the human form is cajiable of attainin:; 

The Homans seem to have derived their inclination for Atbleta of the 
public combats, as they did many other of their arts, from 
(he Greeks. Rut to engage peisonallyin these contests^ 
appears to have been considered as incomj'atible with the 
stern dignity and dedorum of the republican character. 

They therefore hired persons to contend with each other 
for thcii^amusement. From the victor receiving a prize or 
reward, they were termed Athletce, But the w'arlike genius 
of the llomufi people soon led them to require exhibitions 
of a more sanguinary natuie. These were performed 
by the gladiator*;, who at first consisted of captives taken GIadiit«n. 
in war, who were compelled to fight with each other for 
the amusement of the populace. Afterwards persons volun- 
tarily embraced that mode of obtaining a livelihood, and 
hired themselves for money to such as chose to court popu- 
larity by treating the public with an exhibition of this kind, 
of which they had become extremely fond. 7 he gladiators 
fought with swoids and othci weapons, and their combats 
became mortal at the will of the spectators. 

Notwithstanding the degradation of the exercises of the Reglmrt’ ani 
palaslra among ihe Romans from the rank of a liberal art, «5ceicjf&. 
a certain degree of bodily strength and activity was indis- 
pensibly requisite to those by whom they continued to be 
practised. 'I'o acquire this it was requisite to comply with 
certain rules of regimen and exercise, concerning the na- 
ture of which a considerable share of sufficiently accurate 
information may still be gleaned. 

Horace acquaints us with the kinds of exercise and of 
privations requisite to fit a person for contending for the 
pris;e, even in the least violent qf the gymnastic exercises. 

Qui studet optatam cursu contingere metam, 

Multa tulit, fecitque puer, sudavit elaln^ 

Abspnuii venere et Baccho.'' 


Epictetus 
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Fpicletus in alluding to ihe Olympic games gives a some* 
what more detailed accj>unt of the previous training the 
candidates were obliged to undergo, “ I would conquer 
at the Olympic games,** he supposes his pupil to say, and 
then goes on to tell him ; But then consider what piecedes 
and lullows, and then if it be for your advantage engage 
in the aflair. You must conform to rules; submit to a 
diet; refiain fiom dainties; eKercise >our body whether 
you chuse it or not, at a stated hour, in heal or cold ; yon 
must drink no cold water ; nor sometimes even wine. In 
a word, you must give yourself up to your master as to 
a physician. '1 lien, in a combat you may be thrown into 
a. ditch, dislocate your arm, turn your ankle, swallow abun» 
dan(;e of dust ; and after all lose the victory.*** 

Galen, the celebrated physician, was himself addicted 
to the exercises of the palces(ra in his youth, and has left 
a detailed account of the pain he suffe red in the reduction 
of his shoulder, which had been dislocated in a wrestling 
match. He afterwards became a gymuasiarch, or super- 
intendant of a company of gladiators, and many remarks 
on their diet, exercises, health, and habits are to be found 
in his writings. 

The diet of the Athlelm, in the more early ages consisted 
of dried figs, new cheese, and boiled grain, 'ihe antients 
appear to have derived a favourable opinion of the nutri-* 
tious properties of figs, from observing that the persons 
w ho were appointed to guard the fig-gardens and vineyards, ** 
when the fruit was nearly ripe, and who fed upon hardly 
any thing else for a month or six weeks, during that period 
became remarkably fat. Geese were also fed on figs, in 
order to produce those enlarged livers which constituted 
a favourite delicacy of the Homan epicures. The fat and 
sleek appeal ance which the negroes, and indeed all the do- 
mestic animals in the West Indies, acquire during the season 
of boiling the sugar, notwithstanding the increased labour 
they undergo gt that period, furnishes another proof of the 
nuiri tious properties of saccharine matter. It is a fact^ 

* eater's Epictetus, Bock lil. chap, 

perhaps 
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perhaps not very generally known, lhat, though a dilute 

solution of sugar very frequently disorders the stomach, by 

running into the acetous termentation, eaten in a dry or 

solid form sugar hardly ever disagrees 

The governor of a gymnasium, named Pythagoras, is latterly 

said to have been the first who inlroducod the use of ani- animal. 

mal food as part of the athletic regimen, in consequence 

of having observed that it produced firmer flesh, and gave 

more real muscular strength. Of meat, the untient Athfeics 

were restricted to the use of pork. Galen as^scrts that pork Pork preferrei 
. . » n 1 , bvtheanoeoa. 

contains more real nutriment than the flesh ol any other 

animal which used as food by man ; this fnet, he adds, 
is decidedly proved by tho example of the AthUtcc, who, if 
they liv^ but fur one day on any other species of food, 
found their vigour manifestly impaired the next. The prac- 
tice of the anticnts differs in this respect from that of the 
modern trainers, who seem universally to picfei the use of beef 
and mutton. Perhaps these animals were not brought to such 
perfection, aa tho food of man, in antient, as they havo 
fjcen in modern times. The antients occasionally ate goat’s 
iBesh, which was reckoiied highly nutritious, but it is said 
to have imparted a most foetid and disagreeable odour to 
the bodies of those who used it. The preparation of meat 
by roasting, or broiling, w’as universally jirefcrred to 
boiling, in which process they conceived a great part of 
the nutritive juices of the meat were lost in the vs ate r. Bread 
’•blade of the whole flour, and unfermented ( yanis azymus) Brea<i not fcr« 
was preferred ta lhat prepared with leaven. 1 have myself naented. 
iieard a seafaring mau observe lhat he as always sensible 
of a diminution of muscular sfiength when he left oft* the 
use of biscuit, and ate common bread. For breakfast they 
took a little dry bread ; but after the exeicises of the day 
were over, they always eat to satiety, and were sometimes 
even forced to gorge themselves with food iNlilo of Croto Thefoo^ fri 

. ® ® gieJt quiiiUty, 

na IS said to have consumed fifty pounds of solid food in but d iuk 
one day. Their drink was water or some species of thick 
sweet wine. But they were allowed a very small quantity 
of fluid This dry diet 'seems to have constituted an es- 
sential and important part of their regimen. 


Rodiled. 
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' They were regularly exercised far many bours^ daily, in 
every variety of muscular effort. Before engaging in the 
combat of the pancratium, or wrestling and boxings the 
skin was anointed eilhey with oil, or with a mixture of oil 
and wax, termed ceroma. This was supposed to prevent 
too great a loss by perspiration, as well as to supple the 
limbs, to grapple a man whose skin was covered with an 
unctuous matter of this kind was impossible ; they there- 
fore rubbed thesmelves with the dust that covered the pa* 
laestra. When people of rank engaged in these contests, 
they made use of odoriferous unguents, and rubbed them- 
selves with a peculiar kind of pulvcrablc earth brought 
from a certain cavern near Puteoli, or what was reckoned 
still preferable, with a kind of dust named kaph}, which 
was imported from Egypt. 

When their exercises were finished they had recourse to 
their apotkerapia, or methods of refreshment. They were 
immersed in a tepid bath, where the perspiration and sordet 
were carefully removed from the suiface of the body by the 
use of the strygil.. The skin was then diligently rubbed, dry, 
and again anointed with oil. If thirsty they were permitted 
to drink a small quantity of warm watcr^* They then took 
their principal repast, after which they never used any exer- 
cise. They occasionally also went into the cold bath in the 
morning. They were permitted to sleep as many hours a» 
they chose ; and great increase of vigour, as well as of bulk 
was supposed to be derived from long continued and sound 
repose. 

* Nothing can afford a (Ironger proof of the attebtidn paid by the ahti- 
encs to the effects of exercife, than the prohibition of cold ddnk tO perfons 
who had been thus fatigued. When heated and exhaufted by Violent muf* 
cular exertion, k is not only much more fafe, hue even more Tfefrefhing, th 
take fome warm fluid, as tea, into the ftomach, than tp drink any cold li<» 
quor. Immediate death has notfeldom became conf^quente o^drlokinf 
aglafsof cold warer or beer, after having JRo heated and fatigued by 
dancing, or any other violent ezercifd To thole who maylna^vcrtentl^ 
be guilty of fuch imprudence, it may be well to knovr, that tolWdlklw 
mediately a glafs of brandy, or a tea-fpoonful of hudanoODi U tk» MMti 
of sou .Iterating its baneful coofequepces. ^ 


III 
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tn ofder to emptf the stomiich {>revtoa9)y ta enteriiig an 
this particulftf regimen,* the aaclenta appear tcT have prefer-* 
red the use of empties to that of |>urgaiive3» Vomiting was the couTMk 
produced hf (idkling the fauee# with the finger# or by 
meant of a fehther, which was occasionally dipped in a so« 

Idrton of aloet. Stimulating gfysters* were occasionally ad- 
ministered^ and one of these modes of ^vaeuatitig the sto« 
mach or intestines was practised whenever the appetite 
appeared to flag* 

SeEual intercourse was strictly prohibited ; and during letiaA 
the night platCs of lead were worn on the loins^ with a view iatcrcourse^ 
to prevent venefea^incfinatlons. 

Izr order to excicise their patience^ and aCcustom them 
to hear pain without flincTiing, they were occasionally flog- pjaggeiation* 
ged on the back, with the branches of a kind of rhododend- 
rorij till the blood flowed pi city plentiMly. By diminishing 
the quantity of the circulating fluid, this rough kind of cup- 
ping was also considered as salutary, in obviating the ten- 
dency to plethora, to which they weie peculiarly liable. 

To be exercised m a pure saluhnous air was deemed^ of 
essential importance. The principal schools of the Roman Salubtious rfri, 
Aihlctct wei^ accordingly established at Capua and Ravenna, 
places, the air of whiCh was reckoned the most pure and 
healthy of any in Italy. They carried on their exercis^ps m 
the open uir, in all sorts of weather# the changes of whicb 
SQon ceased to affect fhCtn. 

You will probably agree #ifh me In remarking a consider- ' 
able degree of conformity between the ancient and the mo- 
dem practice of traininjg, in the kinds of food and drink 
preferred#l{| exercise, afld in coa^tant exposure to pure and The encicats 
free air^ the last point 1 should consider a^ being of essen- ***i**^ 

tial 1 mpOrtance. moderns 


* Thtt antientB 8{>{>»tr ^ &aV« paid More attention> to the 
state of tf&it iy UM ff the warm batti, and of fric- 
tion," fdoipfion of tlies^ MWns probably b# 

fo>ua 4 wWfift ly pra^titionet^^ ]lfothing Jii more 

gratafaf i^a^aKenicM, er tends to allmiate fa«i^ mom 
than ^ tepid toth. Is&toid fliMKinniaKEimniotr ia sraniB 
yolrXV. %f, 180& It wator 
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water the best raoOe bf aveiiiug the injurious effects of a 
boxipg match. 

That this regimen and exercise would have the sanik ef- 
fects in former times, as in the present clay, cannot be 
doubled The ancient which consisted of leathern 

thonos, studded with knobs of lead or copper, ahd con- 
torted round the hand, must have added greatly to the force 
of a blow. These straps were indeed carried up to the elbow, 
by which the arm was in some measure protected. I doubt, 
however, whether any of our modern pugilists would venture 
The atbistic to encounter such additional means of offence. By the 
w«**no^t'^conri- physicians of antiquity the athletic temperament was by no 
dered healthy, means reckoned a lu althy state of the con^titutio!>. Hip- 
pocrates considered this condition of extreme bodily health 
as peculiarly prone to disease- Oalen, who, as has been 
alieady stated, was practically acquainlod with the subject, 
asserts that besides the various accidents to which they 
were necessarily exposed in tlie course of their exercises, 
and- combats, the Jihlctcc were liable to rupture of blood 
vessels in the lungs, to apoplexy, and to lethargic com- 
. plaints. To obviate the last of wiiich, they were permitted 

occasioi.iilly to have intercourse wiili the female sex. lie 
wcT/' noi^iong rarely preserved tbeir \igour so as to be fit to ap- 

U^d. pear in public for a longer period than fire years ; and he 

paiticulaily mentions that they wcic considcied as a short- 
lived race of men. These cncumalances are perhaps chiefly 
to be attributed to tlieir muial conduct. < For when not 

Buttheylvcd ^ • i r x r i 

diUblutcly. under a course of discipline to lit them for the combat, they 

indulged themselves in eve^’y kind of drunkenness and de- 
bauchery; so that by all the authors of antiquity vylio men- 
tion them,, their manners are leprojjuted as being extremely 
dissolute. 

Although that state of extreme fulness of blood and bight 
tension of fibre, which is calculated to enable a man to 
nvght'iTbenr Strength for a short pciiod may iii>t be that 

ftciai ujuctici. condition of the body most consistent with permanent 
ovuiy a^opieJ. Of With duuition of life, yet I think yon haVC great 

in drawing the attention of Uic public to the effect^ 
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of aiijC^c^rcise, imd diet on the human frarae> and demon- 
strating by such irrefragable examples, the extraordinary 
alteration which these powerful agents, under due manage- 
ment are capable of oi^erating on the body of m. n. 

, The antients were by no means unacquainted with, or The ancients 
, . , - ... 11.1 did avail them- 

inattentive ip these instruments of medicine, although 

modern practitioners appear to have no idea of removing practice to re- 
discase or restoring health, but by pouiing drugs into the ^ 

stomach. Herodic'us is said' to have been the who ap- 
plied the exercises and regimen of the gymnasium to the 
r<>mo\al of disease or the maintenance of health. Among 
the Romans, Asclcpeiades carried this so far, that he is said 
by Celsus almost to have banished the ii^^e of intcinal re- 
medies^ fron> his piactice. He was the inventor of pensile 
beds, which weic used to induce sleep, and of vaiious other 
inodes of exercise and gestation, and rose to great eminence 
as a physician at Rome In his own person ho afforded au 
excellent examp'e of the wisdom of liis rules and the p;;o- 
priety .of his regimen* Pliny tells us that in eirly life, be 
made a public profcbsion that he woukl agree to forfeit all 
pretensions to the name of a phyaioan, should he ever suf- 
fer from sickness, or die but of old age ; and what is mo re 
extraordinary he fulfilled his promise, for he lived upwards 
of a century, and at last was killed by a fall down staiis. 

As some of^our queries seem intended to obtain inform- Eilects of «?- 
ation concerning the effects of regimen iu removing ceitain gimen. 
diseased states of the constitution, I beg leave fo point out 
a few examples which have been sanctioned by e.xperience. 

Several instances have come within my own knowledge, ^ ^ ^ ^ 

of individuals who, after having suffered severely from re- abftmcncc fom 
peated attacks of gout, have completely eradicated that li- 

painful distemper, by an entire abstinence from fermented 
and spirituous liquors of all kinds, and have by the same 
means recovcied a much greater share of health and vigour 
than they could expect. 

The effects of the diwta aqwa, or livimg wholly ?>n pure 
water, cooled by ice, in alleviciling the pain of cancel, and 
in cases even its eilecitizig a complete cure 6f that 

L 2 * ■ painful 
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The dJatta Mpainful disease, which are narrated by Mr. Poitteait^, 
^upon which have been corroborated by the experience of 
water* of great that respectable surgeon, Mr. J. Pearsok, have, till very 


advancvgtt 

cancer* 


Moicrn In- 


Jately at least, been unaccountably neglected in this coun- 
try. It is a singular fact, that after two or three da)8 the 
desire for solid food entirely subsided, and the stomach 
appeared completely satisfied wlien filled with the aqueous 
fluid, of which four or five pints were drunk dail.y The pain 
of the sore was soon diminished, accompanied with a favor- 
able appearance of the discharge. Tt is natural to suppose 
that a person would submit to almost any privation that 
promised to alleviate the anguish of so distressing a com- 
plaint; but those familiar with the manners of the diseased, 
know how much more readily a sick person will swallow 
the most nauseous drugs, than agree, to abstain from any 
of their habitual inrdulgcncies. 

The example of Cornaro is the more deserving of at* 
ftaiiccr of tiiVtention and imitation, because he adopted a peculiar regi- 

cffccts of regi- jTfien, in order to effect a specific purpose, in which he corn- 
men. Cornaro. * i i 

pletely succeeded. At forty years of age, he laboured 

under such a complication of disorders, that his life^as 

•despaired of. By strictly adhering to a measured diet, he 

not only perfectly recovered his health, but prolonged^his 

life to more than a hundred years. 

The celebrated Wesley is another instance of a delicate 
Wesley, constitution, by strict temperance, regular exercise, and 
eaily rising, protracting his existence to nearly ninety years. 

^Mr. Wood, the miller of Billeric^y, in F.ssex, whose case 
is staled in the Transactions of the College of Physicians, 

WotMJ,theMiL r,. ^ , ^1 I r 1 

Irr of Billeji- I ondon, by Sir George Baker, affords an eyaraple of the 
possibility of reducing, by means of diet, a degree of cor- 
pulency, such as to render life a burthen, to a moderate 
bulk, accompanied with the return of health and strength. 
The miller's diet consisted of a simple pudding, made by 
boiling eparse ilpur in water, without salt. Of this he 
consumed about three pounds jn twenty ' four hours, and took 

* S«e OeuVrn 'Posthtinies de M. PovriAV, Doet^atieli Mefkbie 0 


pkifui^ka ia Chef dc rUotftl-IKea dft b}rcii.«-Pcrft^ ITBO. 


lift. 
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BO fluid ^liatever, not even water. On this he lived in 
perfect health fop many years, went through a gree^t deal of 
exercise in the open air, and was able to carry five huudreti 
pounds weight, which was more than he could lift in his 
youth when he ate Animal food and drank freely of ^le. 

A gentleman who was fond of good living, and becoming 
more corpulent than he thought convenient, having heard 
of the salutary effects of Mr. Wood's regimen, ordaa ed his imitation with, 
cook 10 prepare the Miller's pudding, which he ate with out judgojent. 
great regularity every day after his usual dinner. However 
ridiculous such conduct may appear, it is not very uncom- 
mon. People should be very cautious how they make any 
partial change in their diet or habits of living, without 
adapting the rest to it. Were a peison, for example, to 
adt'pt so much of athletic regimen as consiNts in eating Jo 
satiety of animal food twice a day, and drinking plentifully 
of malt-liquor, without aufmentirj; their exercise in the 
same proportion, undoubtedly they wimld soon become 
diseased. Lord Bacon has left us the following excellent 
precept on this point. — Beware,^' says he, “ of sudden 
change in.any great point of diet, and if necessity enforce 
it, fit the rest to it. For it is a secret both in nati^re &nd 
state, that it is safer to change many things than ope.* 

To he continued. 
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The Sacietjf of Goerlitz, in Saxony, has offered a prize of thir- 
ty crowns, for the solution of the following Questions^ 

I Piise (^eftiofw 

N cloudy weather, it will scarcely freeze until the^tlier- 
moitieter of Reaumar has descended to the point of Zeroi i. Fteezing. 
or very little above it : whence does it happen, that when 
the sky is clear, it freezes while the same thermometer indi- ^ 

catejs threjts pr four degrees above the ppint of Congelation. 

3. It is required to collect and arrange .froin the works 

of 
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df Plautus, everything which : elates to the hnowledgo^f 
men ailcl things in his time, so as to^exhibit an outline of the 
civiikatioa and manners of that period. 


Tho question concerning the absolute or relative Icropc^ 
Jntr^ioTienip** rature of the interior parts of the earth, has b<"cn long agi- 
iartiu tated, though it now appears to be decideil that our globe 

contains no internal source of heat, if we except the occa- 
sional combustions of volcanoes. 

Mr. De Trebra, captain of mines Fre) burg and Pro- 
fessor Lampadius, have directed some expeiimcnts to this 
object. 'Ihoy placed two thermometers of lleanmur .it dif* 
forent depths in the mines, and compaied ihem twtee a day 
with one exposed to the atmosphere. Oneof the subterraneous 
thermometers stood constantly at 12^ and the other ai ()j‘ 
Mr. De Trebra, who intends to lepeat and vary these expe- 
riments, purposes likewise to make some others relative to 
the theory of Dr. i^enzenbuigh on the fall of bodies. 


, Galvanum and Magnetism^ 

Professor Ritter has communicated to the Royal Aca- 
“Riftcr's Earpe- demy of bcicnccs, of Muiiich, in one of its sittings last year 
a course of experiments, refernng diiectly to the nature of 
magnetism. 

In the years 1776 and 1777» llic Academy had already 
proposed questions on this subject, and the scientific world 
was busied in considering the relations which might exist 
between electricity and magnetism. 

The following we the results of the experiments of Ritter, 
General facts, as, abridged by Professor Miiliii in his Magasin EncyeJo- 
‘ pedique for May last. 

1. Every magnet is equivalent to a pair of heterogenous 
hkc^oiailtals together; its different poles represent as it 
were different metals, , . ' 

. . Sm Like them, it gives elot^tncity | that 1*^ to say, one of 

••■'"■•nu £[ivcs ... 

electricity. the two poles, the positive electnaty, ana the other the- 
negative. 
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S. By followitig th« same process, a certain numb(?r of 
magnets, as well as a certain number of pairs of fnctals, 
afforded electricity; and i-n this manner the electricities 
afforded by the poles of different magnets, have been suc- 
cessfully indicated by the electrometer. 

4. By means of these electricities, 'one of these batteries 
of magnets, accordingly as it is more or strong, produces 
upon dead and living bodies, all the phoetiomeiid which are 
produced by a pile of Volta of the common kind, and of 
the same force. 

5. The exper iments which prove this ,shc\v, that in mag- 
netised iron the south pole gives positive electiicity, and 
the north pole negative electricity ; but that on tdic contrary 
in magnetised steel, the north pole affords the positive elec- 

*ti icity, and the south pole the negative.’ 

6. The same inverse (li^po«hion is also observed with re- 
gard to the polar oxidability of the magnetized body in 
which this change is produced by magnetism. In magnet- 
ized iron the south pole is most oxidablc, and the north 
pole least ; whereas in magnetized steel the noith pole is 
most oxidable and that ot the South least. • 

7. Mr. Ritter thinks, that by consideiing the eaitli as an 
immense magnet, these results rnii^ht serve to cxpLiin vaii- 
ous pheenomena of nature, such as physical difierencc be- 
tween the two hemispheres, the Aurora-boiealis, and the 
Aurora Australis. In fact, after what has been just stated, 
the earth considered as a magnet, may be taken as an equi- 
valent to an immense pile of Volta of which the poles are on 
one side sufficiently closed by the waters of the ocean. 
And the action of this pile must produce, and have pro- 
duced the greatest chemical changes in the materials of the 
earth; thanges which must have differed according to the 
pole*^; and of which pile the poles at the other extiemily 
have always such afi abundance 'of .electiicity as to cause 
Its splendor to appear by radiations in the vast spaces of 
the heavens. 
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so SCIBNTlnC , 

N'dtiontl Tndtistrym 

Prizes offered by the Sgeieiy for eneduragemeut of National 
Indust ryt in France^ at its general sitting of Jan, ZQ^ast. 

1. For sizing of paper, a prize of three- thoasand franw^ 
is offered td him who* shall indicate a less expensive and 
more pcifect process than is at present employed la the pa- 
per manufactories of France. 

2. For the fabrication of cinnabar, equal to that called 
Chinese Vermillion, a prize ^f twelve hundred francs. 

3. For the encouragement of engraving in relief, or pro- ^ 

ducing blocks for printing, two thousand francs. 

The Socieiv invites the concurrents, to discover mecha*^ 

•' ... ** . 
nical or chemical means of facilitating the processes of ibis' 

method of engraving, without losing sight of the requisite^ 

degree of perfection. They also direct the attention of 

artists towaids the most useful objects, such as design^ of 

machines, and apparatus of every kind, architecture, and 

nautral history, in its various branches, and ornaments for 

letter press, &c. 

The preceding prizes will be decreed in the year 1807 J 
the following are for the year 1808. 

1 . For the best construction of furnaces for lime, tiles# 
Jrcfc Tile ^nd bricks, a prize of 2400 francs, and two other prizes of 

f ttXJUCCS ^ 

500; to those who shall have approached the nearest iii‘' 
succession to the object of this program, of 3Q0 francs. 

The society take notice, and iheir remark is probably 
applicable to the processes made use of in this ccnintfy* that . 
great savings of fuel, and other advantages have been de* 
rived from scientific improvements in the furnaces made 
use of in many of tlie arts ; but that in the fabrications 
which form" the subject of’ the present question, no sach 
improvement has taken place they therefore ofier the be- 
fore mentioned prizes to those who shall establish works 
in France in ^ich these articles shall be made wa^ih the 
least expence of fuel . , 

2. For the culture ofliorse beans, on a larg^ sealf> in a ^ 
HeHc-beans. fiistrict where they are not at present used, ^00 firancs% 


—lb* tlslng 

p—'^crmilUaa. 
Block En- 


Jones, Primer, Ckapel-ftrc^t, Soho, 
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ODOMETEK. 


I>cicriptlon of ^ Wfiicil* iRwither stirew brass B is ibrmcd, which 
an Odometer, acts upon the brass wheel C. (Fig. 1 . PJ. III.) This wheel 
for ^mca'^^n^ ^ serves also as a dial-plate, and is divided into niilc'», 
the Quarters, and furlongs; the figures indicating the 

parsed over by miles are nearly three ^uarterfi of ain inch long*, so as to 
a carnage. be quite distinct; they are pointed out by the index 1>, 
which is placed as represented in the plate, in such a 
manner as to be easily seen from the carriage. 

These two brass wheels arc mounted by the irons E E 
upon a block of wood F, eight inches long, two inches 
thick; and five inches broad. This block may be screwed 
upon the avietree-bed by two strong square-headed 
wood-scron s. If the carriage permits, this block should 
be fixed obliquely on the axletrec-bed, so thit the dial- 
plate may )>e raised up toward the e}e of the person 
looking out from the carriage. 

. H is a ratcitet wheel attached <o the arbor of the wheel 
A, which, by means of the click I, allows the wheel to 
be set with a key or handle fitted to the squared end of 
the arbor at K. L is along spring screwed on the bh\ck; 
it presses on the wheid A, to prevent it from shaking by > 
the motion of the carriage. A small triangular spring is 
put under the middle of the dial-plate wheel for the same 
purpose. * 

If the wheel of the carriage is exactly five feet three 
inches’ in circuiiifercncep the brass tootJied wheel which it 
turns should have twenty teeth, and tJiat which serves as 
a dial-plate should have eighty; it w ill^tlien count five 
miles. If the carriage wheel is either larger or smaller, 
a mile slvould be carefully jiHMvSnrcd on a smooth road, 
and the number of turns which the carriage wheel makes 
in going this mile may easily be counted by tying a piece 
of fine packthread to one of the spokes and pelting the 
wheel, as it moves slowly forward, wind up the pack- 
thread on its nave. When the wheel has proceeded a 
half oracimrter of a mile, unwind the string and count 
the numbSRrf turns which it has made". 

By the addition of another wheel of eighty-one teeth ^ 
.placed under the dial-plate wheel and moved by tha^erew 
C, with a proper hand fitted to it, and proper figures on the 
dial-plate, this* machine would count four hundred miles. 

^oniNQ 
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Boiiino MACHixr. 

I take this opportunity of mentioning a trial that I Boring ma- 

lately made of Mr. Ryan’s patent Boring Machine, for \\ ^ts 

exploring the strata of mineral countries. This machine out a circular 
acts like the surgical trepan^ and cuts a circular hole, 
leaving a core in the middle which is drann up from timo 
to time by a pair of self-closing longs. 

I found that this gentleman’s machine, from his want 
• of knowledge bow to push his own invention, had not 
obtained due credit; I therefore iniited him to try his 
machine at my house, that I might witness the result of 
the experiment. 

Two men, relieved from time to time, cut a truly cir- Five inch hole 
cular hole, five inches and a quarter in diameter, through 
a block of Jiard limestone, leaving a core a little taper of 
four inches and a half diameter and six and three (jiiartcrx 
in length, which core is now in my possession. It is as 
true and as smooth as if turned and polished in a lathe, 
and the under surface shews exactly the fracture by 
which it was detached from the block at bottom. 

By this contrivance mines may be ventilated at small Thcpictlcsbc- 
expensc, the specimens of strata that are bored through re^ !^ortl a 
maybe brought up whole and unmixed, no deception ver)' acv urate 
can take place ; and not only the dip, but the fracture, 
lap, and accidents to which each stratum is liable, may 
be determined at any depth. True vertical ami horizon- 
lal sections be previou^sly obtamed of any spot where 
it is proposed to sink shafts ; and the subterraneous to- 
pography of a whole district may be laid down upon a 
map w ith contidence before any great expense is hazarded 
on mere speculation. 

I am, Sir, 

With regard and esteem > 

Your faithful humble servant^ 

Eicil. LOVELL EDGiB^ORTir. 
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Remarks on a Paper of Mr. Boswei-l on invariable Pou 
dtdumsj Sfc. In a Letter from J. G. 

To Mh. Nicjiof.soN, 

Sir, 

Rem^kV^on appear to bo averse (o the insertion of 

Paper of Mr. any critical observations upon such papers of your Jour- 
Boswell as may happen to contain any defective inferences, 1 

am induced to transmit you the following remarks on a 
paper of Mr. BoswelPs, relative to pendulums, published 
in your Number for February 1805^ which I have but 
jtist seen. 

Mr. B, consi- Mr. Boswell commences his paper by observing that 
w” of ^ bodies submitted to pyrometrical 

submitted to experiments has been very generally neglected, a point 

pyrometrical ^ jiich he would insinuate to be of material importance 
experiments as . . . _ . „ , . tt t t sT 

an clement of considerations of this nature. lie then proceeds to 

great import* state the obvious circumstance that bodies arc more or 
less speedily affected by the temperature of any surround- 
ing medium, according to the proportional number of 
their particles which are in contact with this medium ; a 
circumstance which, as he observes, is dependent orf the 
shape and mass of the given body. F rom hence he dc, 
duces the following inferences : 

iiTfet^^t^^t^ That the greater the bulk of any body, the less 

large body will be its mutability of temperature in proportion, 

would be little a and, of course, the less will it alter its degree ot cXt 
changed by the . „ 

atmosphere. pans ion - 

• 2, That a large globe, in the first place, or a cylin* 

der whose height was equal to its diameter, iu the next 
place, or, in the third place, a large cube, would have 
its dimensions very little changed by the fluctuations 
of atmospherical temperature.** 

But Mr. B docs T}>e above infereoces appear to be inadmissible from a 
not attend to circumst^nj^^hich Mr. Boswell seems to have over- 
^rtial expan- i^nRlhe possibility of a partial expansion of the 

given body, or of the expansion of one part independ- 
ently of the remainder, Mr. BosweU*8 inferences reqnhr- 
iog no expansion tq take place until each particle baa 
assume^ the tcmperatt|rd of surrounding tbedluiiii 

It 
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It is well known that a bar of iron may be heated red a bar of Iroa 
hot at one cxtreuiity without effecting any sensible change be red hot 
in the temperature of the other extremity ; would Mr, 

Boswell thence infer that no expansion w^hatever has other; 
taken place in the bar? will he not rather admit a cer- 
tain ex))ansion to have been produced in the heated end, * — would 
and a gradual decrease of this expansion to have extended ^catc^ 
toward the cold extremity ? 

If the i)ri ceding eflcct be admitted to take place in a And »o would 
bar of metal, it must equally be admitted in every body Mr. Boswcirs 
vrhich is susceptible of expansion by heat : Mr. Bos- body, 
well’s contrivance for rendering effective the compensa-* 
tions proposed by Crosthwaite or Pine must consequently 
be nugatory, were the apparatus affixed even to the^side 
of a mountain of granite in lieu of his octagonal pillar. 

The other suggestions of Mr. Boswell, in wffiich deal, oUjcctk>n to 
mahogany, or metal is cnijdoycd, I should apprehend to 3®^^ other of 
be still less deserving of attention ; and 1 am incapable contnvan- 
of perceiving the good effect which is likely to arise from 
the filling the glass tube with semen lycopodii or sawdust, 
or from the covering it with oiled silk. 

In his observations on a paper {published in the Reper- Mr. B.*8 ani- 
tory of Arts, relative to Pine’s and Crosthwaite’s pen- 
dulums, (which, by the bye, appear to me equally harsh per, no”fouiid- 
and unjust,) Mr. Boswell triumphs in his turn, with no cd on facts, 
small satisfaction, on a^supposed error of the author ; a 
triumph which the preceding remarks will not so readily 
authorize ; it may be even doubted whether the effect 
would not have been greater in the solid plank than in the 
simple rod: The cock through which (he pendulum 
spring passed in order to effect the proposed compensa- 
tion, I imagine to have been affixed to the plank by 
screws : now', if from the imperfect conducting power Explanation, 
of wood, with re8i)ect to caloric, we suppose the exterior 
strata to expand from an increase of temperature, and 
th^.t the expansion of the interior strataaradually de- 
cr^efse, as in the afore-mentioned bar orj||H|L it is evi- 
dent that the screws will turn, as it were^n tb#iir intc- 
mr exjtremity, and form an angle with the axis of the 
|>lank, snppfisiog them to hitve been perpendicular t(f the 
axtjD expansion took place; conseefuentTy the 

’ outer 
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TANNING MATTER, 8cC. 

Outer extremity of the cock would be farther removod 
from any fixed point in the axis of the pondulujtti than if 
the expansion had been uniform throughout, in which 
case the screws would have maintained their pcrpcndicu« 
larit3^ The same reasoning will not apply to the simple 
rod, the expansion being equal . iit all the concentric 
strata. 

Mr. Boswell’s errors with regard to the pyrometer 
have been so abl}^ noticed by you, that it would be ab- 
surd in me to touch upon them ; but his objection ■» to the 
gridiron pendulum, on account of the mixed metals of 
^whichit is composed, "do not appear to have been contro- 
verted : Mr. Boswell ought, however, to have bet t\ aware 
that an adequate allowance for adjustment is con-itanlly 
made in their construction, to obviate an)'^ deftets which 
may arise from a faulty estimation of the coirfparativo 
expansions of the different parts of the instrument, as 
described in the account of the excellent second^ peqd^^ 
lum of youi* on n construction. ’ ^ 

1 am, Sir, 

Your obedient servant, 

J. G. 


HI. 

ji Third Series of Experiments on an artificial Substance 
zchirlf possef>s(A the principal characteristic Propertim 
of Tannin; with .some Remarks ot>Q)ul, By Charles 
Haixhett, Eso, F.R.S.* 

(Concluded from page 31.) 

Vll. 


After the tanning substance and the other products 
had been obtained from the resins, balsams, <fcc. which 
ha>ebecn mentioned in the beginning of this Paper, the 
following proportions of coal remauicd f : * , 


* Philoi. mHV For the former Papers *Bee our Journal, 

f The wcigmof the coal obtained from each of the abovemen** 
tinned substances^ was estimated sifter the complete sl^aratioii of 
cver^ other product, and aftef thcmoisttire had hem expelled by o 
rtd hUat, in c4osc -vessels. 


100 gmins 
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Coal. 

100 gra,ins of Copal • .67 grains, 

■ Mastich. 

— Balsam of Peru ».*.64 

£lcmi 

Tacamahac ...... 62 

— — - Guaiacum 58 

— Gum ammoniac • • 

• Amber 56 

, — Olive oil *55 

— Balsam of Tolu ...54 

Asa fa'tida 51 

Wax 50 

. ■— Dragon’s blood ......... .48 

* — Benzoin . ^..48 

Olibanum .....44» 

.. Myrrh • • 4(T 

Asplialtum 40 

Gamboge 31 

Elastic bitumen 31 

. — Gum arable .29 

Liquorice 25 

— Manna . . .25 

— T ragacantli 22 

Caoutchouc 12^ 


Eipcrlmcnts, 
&c. on an arti- 
ficial substance 
having the cha- 
racters of tan- 
ning matter. 


The coat obUined from the resinous, bodies b> means 
of sulphuric acid/is in a much greater proportion, than 
when equal quantities of those substances arc exposed to 
simple dis>tillation. 

Eor, (as I have stated in »my first Paper,) 100 grains 
of common resin by the humid process aflorded 4? of coal, 
which after a red heat still weighed 30 grains. 

But the same quantity of resin by distillation, onl}' 
yielded i’of a grain of coal. 

One hundred grains of mastich, by the first method, 
afibrded 66 grains of ccml. 

* Caoutchouc and ehistic bitumen were oj^y superficially carbo- 
niaicd by the sulphuric acidf bo that the proportion of coal as above 
stated, is considerably less than that, which lu icaiity might have 
been obtsdoed from them? . ^ 

^ ^ One 
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hundred grains of the same mastich only gate 4 | 
ail ani-^ grams of coal when simply dtsfilled. 

And 100 grains of amber, ifrhcn treated with snlphtirid 
ra^tof yielded 56 grains of coal. 

aing matter. But from 100 grains* of the same itoiber whet! distilled ^ 
only 3J grains could be obtained. ' 

Many other examples might bo adduced, Bttt these ap.* 
pear to be sufboient ; and Imost hcrc^dbsenre, that the 
case is very different in respect to the gums, for the dif- 
ference between the proportions of coal obtained from 
^hem by the humid and dry ifrays is not very consider- 
able, although it is always the greatest in the former 
process, when conducted with precaution. Moreover it 
is to be remarked, that in either process, vajeiations in 
the quantity of coal are produced by difference of tem^ 
perature, by the figuili and size of the vessels, and many 
other circumstances. 

But itts not only in the proportion, that there 15 
great a difference between the coal obtained from the^re- 
sinous substances by the humjd way or by fire, fOr the 
quality is also most commonly different; and this not 
only applies to the resins but also to ligneous matter. 

The coal ob^ined by the humid process from many of 
the resins, was shining, hard, and occasionally iridescent. 
Few of the coals obtained from the same bodies by fire 
had any of these properties. The combustion of the for- 
mer was slow in the manner of some of. the mineral Coats, 
whilst on the contrary the latter were speedily consumed 
like clMrcoal. This difference I was at first inclined to 
attribute to a small portion of the acid which might not 
have been completely separated, and I therefore pur- 
posely made some experiments which convinced me that 
tills was not the cajse. 

Having remarked this difference in the coals .ailb^ded 
by the resins, 1 was desirous to make some comparative 
experiments^^ wood, and for this purpose 1 seized 
oak. 

On 480 grains of oak sawdusf’ I poured two oMces Wf 
sulphuric acid diluted with six ounces of Water, and 
placed the matrass on a sand-bath, #hN^e it retliohied 
^ ^ ipim 
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faifliiimig #f Jftst June to the end of Septeoilief. 

During ibss time, the had Tery seldom been 

healed^ Imt the t>e«|d wm occasienally shaken. ‘ kS!^^****^* 

» AtthOmidof the period aboTo mentioned, sir ounces aft^ 
of bo||ii}^ waler wove addcd^ and the whole being poul^ed ing matter, 
upon a^filter, was repeatedly washed, and was afterwards 
dried^om aaaod-liath in a heat not much exceeding SOQ^* 

Xha|MtWdusta|ipeitred to be reduced to a granulated 
coni, partly pulfernloiit, and partly dotted ; the whole 
weighed ^10 grain|. 

One hundred and hre grains of this Opal were put into 
a platina crucible, and were exposed to a red heat under « 
atgaodle. At the same time, an equal quantity of char- 
coal marie vfrinn the same oak sawdust, was placed in 
aiMM^er Tessel by ^e side ol the fprmer. 

^ The charcoal was speedily consumed, and left some 
brownisfa^white ashes, which as usual, afforded alkali, 
with a trace of a sulphate, which Mas probably sulphate 
of potash. 

On the tontrary, the coal formed by the humid way, 
burned without flame, similar to the Kilkenny coal, and 
others which do not contain bitumen. It was rery slowly 
consumed, like the mineral coals aboTe mentioned, and 
left some pale red ashes, which weighed 2 grains. These 
SLMiesdkl notj^Writlih smallest vestige of alkalt, and the 
only saline substance which could be obtained, was a 
very small portion of sulphate of potash, wuxch did not 
amonnt^o mqre than onerfltih of a grain ; and it is pro- 
bable, that had the coal been more copiously washed, 
even thib stndll porrion ofr the neutral salt wpuld not have 
been obtained. ' 

i , 

At tb&ttme when the preceding experiment was began, 

I aIa«K^^«it 400 grains of ^he oak sawdust Into another 
matrass, and having added four ounces of common murU 
tJBo wholq tw femaiii during the 
ipariod whklih^ been mentioamd* ' ^ ^ A 
. At ihe esiri of tiie.foiir ^mmiths, the remwder of the 
hieifd drjim .eff by beat not ex- 

^meding The sawdust then had the Appearance of 

. a pint of boiling 

Oct. 1806. N distilled 
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jl^iSw^I wiM r6iMM£l«4ly Wb«|i, mA fat tt^mmii^^mi 

without heat Thf n^M»t than iafpwadf a» JP k»«w 
innl ohforroil, biwwiiMi-hliiel^ ud fM^terahint It 
tS^Wuam. burued with $ono dame^ emitted slill f si^ht^m^uitbla 
. tMtout, aad was reduced to |^ea«aaoh aoohar mm the 

coal formed hy sulphuric acld^ but aot ao ipeodUf^.jlf tine 
oak charcoal. TV a»h«» hadaa.o^Mfliooojap h|!fiawi^ 
aod werh aiiaoot dev^ qf any aaliiia eidh ifoii dty faoept- 
lug a Tery alight trace of muriate of pofoalu ^ ^ 

These taro experimeats therefore |iro?e^ * ^ ai 

1st That wood my hj sulphuric acid be coawpfM 
into a coal which In its proper^w uery 
charcoal^ aj^hopg k prepaaed from the aamac^i Of ipoesif 
and that the coi^ ferofod by the ocliw of afiplmlf: 
acid, memhles by Us mode of burnings .aod b|t Mi af- 
fording mf alfcaU when reduoed to aahm, ttffo miooiol 
coals, which ofodoroi^ of bitumen. 

9dly. That wood nmy abo becouverted into^smrt of 
coal by muriatic acid, but in this oasp aomoof the ooge- 
table characters nmnain, gitboughi, like the fbamoty not 
any alkali can be oblaiaed from theashes.^ 

^VUh 

T our diffisrent solutfons harebeea propoeed reapeetiiif 
that difficult problem in the natural histojiy of iBiiieiml% 
the ort^n andJhrmoHqn of ceirf. 

The first is, that phUcoal is ao earth or atone chiefijr of 
the argillaceous genus, penetrated and uoptegiiated with 
Jhitumen. ^ » 

^ But Mr. Krnwan xery jusBy rennuto, that the in|uaf« 
hciency of tiiis solution is demanstrated by<Ki^m»jriind 
other coals which are deroid of bitumen, and also that 
the fUantity of eartoy or stony matter m the amt bito- 
mlnous coals bears no propoiOioii to the Widgbt Of 

Oban^- 

llietecoifd and moidjpmnlliiif o|dnibtttl|B^^ 
coal is of mgetabls oifgiat ikk ^ to(|«lhh# 
hav% snbsotbiMt to^Bielr bubif iborhid ooffor mti gteaAa 
ourthjlieeominefaMaei bf 





%m pmhsMy been Ae 

mi llWt Hf mh add, the ails oi IhtiU^ 

fereiit'fpedini dfielMMi have been e&nvertecl into bitumen, iSdalmbfiuiiee 
and a emdj^ ftuMtailee his been formed. Uo^ 

' tW^tibkd^apidion b that of AantriNo ; nho ooneeives ningnutter. 
tbhdeiillteiy of marine formatiou, autf to hare orb 
l^naloillNiiii fat and kmetious matter of the numerous 
triMPofbidmais tiiat inhabit the ocean. 

AiaM ihefoitirth b Mr. KihWan^s opMmi who Oonsi* 
dors cool andMtnmeB to hare been derired from the pn. 
mofdtal ehaottc tnldt^. 

limits of this Pa|)er . «dt permit me to enter 
htil^tlie^JIrleniS argnmmts and facts which hate been ad- 
dneoftiii flibshpfortdf these diterent Oidnlons; buttle 
sOeoiidf oe^tbot whidh regard^ the Tegetohle siikstanees as 
theifldndpol hrigiiiof eo^, seema hf mddi tiie mcbt pro- 
bi^lb; beemise It is corroborated hf the greater number 
of geological facts, as as by mmlf etperimimtal re» 
su(b. Most of the former hare however been stated in 
diibteilf worhi^ and I shall therefore mily notice a few 
of thbhitter winch hate occurred in the course mj 
experiments. 

The observations of Dr. CoancA ns SsanA on the 
wood of the subomritte fbrest at Sutton, on the coast of 
Lincoliishire, together with similar accounts which have 
been published in the Philosophical Transacdons and 
other works, d«^ofistrate in mogt satisfactory man- 
ner, that whethm* rcgetmhtes *are totally or partially ‘ 
buried under the waves or under the earth, *they are hot 
merely by such meaiis converted even into the most im« 
ptrfeset sort of ooalt. Some process therefore independ- 
ent 

Ettari* P- Its. g 

f la Paper, '** Qm the Change eume theyreximate FrmefpUe 
” t bsve Quotcd thc remarks of ^ac- 

and othiri, on ihe comnirewed state of the 
itiliShrcif halbl beeh ebavM^ hUb surlatbnuid, 

dddjii shdk ^ *cime !». 

e-HUM »*' iMiA ..lilectHiiiKiu! tbnWr of 
d>< W i jh l %til n . iiw^ atSsttoa; md dU.!. ^more rematlubk, *t 

K» D». 
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mt Jt ofvcuiQstanoes mmt h#re Uk^ l>l*i#4i| 
^ 4M4er tiia.^ ihg^rngeta^U 

^ resin, nil,^e# skoukl become ccMiloiiAbiiui|ieii« 
I'aj^eaof ten- & former Paper 1 iieTe en^eaviouvod I# abenr^ tbet 
o% these changes are progreasire, and bwring noting flie 

perfect atate of the aubmergad wood at Satilm e4d other 
places, I neiEt described the qualities of the dilRareiil kinds 
of Bpvey coal, which exhibit a series of gradual ^diMEnges 
from bodies which r^atn the vegetable siroctnieaiid tex- 
ture, although imperfectly carboiHzed, to others in which 
almost theVomplete characters of the oommon nuneial or 
pit^oal are absolutely established. * ^ 

From the alder leaves in the schistBS from icdaod^id 
obtained eatraetire vegetable matter, and a)dicM»^ this 
was not afforded by the varieties of Bovey ooal,y^et: these, 
as well as the alder leaves, and also a coal like that of 
Bovey, found in Sussex, at Newtek Park^ (an estate bo. 

' longing to Sir Ei^if ah Impev,} and also the snrturbraW 
of Iceland, yielded some min, which at Bovey is like* 
wise found in distinct amasses, intermixed wiBi the strata 
of coal, and combined with asphaltum, in theproportion 
of about 41 parts of the latter with 55 of resin*. 

Now, exclusive of the other vegetable charactors which 
arc so evident in many of the varieties of Bovey coal, of 
the Sussex coal, of suvturbrand, &c. 6co^ the presence of 
resin must be regarded as a strong fact : for thU sub^ 
stance has always been attributed to the organised bo* 
dies, particularly to those of the vegetable kingdom, and 
I do not knoV of any instance, previous to my own cx* 
periments, in which, resin had been diacovered as cbnsti* 
luting part of any of the different species and varieties of 
coal. 

From the external vegetable characters possessed by 

% 

Dn Correa $ays, ** In general the trunks, anches, apd vpQft Cf 
“ the decayed trees, were c$futderak^ , ykichlj a ^ ^ 

“ menon obse^edinthc sortusbn^ or fdssil wciKl^ijf 
and which dcWvcHtxa feinArkcd in ^ 

f* in the nei^lamrhood ^f the like of Thhn, in 
phihTrans* p. la^ 


pies 


• Observations On the Change of spme of tha|ikldl^^ 

!S of Vegetables into Bitu»C|h * 



tfkwiftiw* wi-nvit, #0. 

the surturl^r^nd/ttna ®,»cHmeni< 

IsHmtif Hrllli th#r8#hl, (^liowed td be^ et» ^c cm an arti^* 

tnb»taiice, or at Jeait t»we wbieh 

«tily the naliirlt bodies, )4hcre f^c^oT ta^ 

fiiaiiMt !»^ ahy ddi^bt, that such coals have lieea formed ”'“fi laattcr, 
a^# other iubstaaccs belonging to the Tege. 
uUilkingim^. 

®ht siha^ihiiieralogktsattemp^ to drrtvr a Imc of sepa- 
lutidiiliet^beii thetoals abovfe mentioned and the others, 

•which therefore they erdithe true mineral coa!«i. 

ThtJl Opinfon may in some dt^rce be refuted even from 
the specimeiiH aiforded by the Bovey coal-pits, Where, as 
Ihkre ebae^rred, ^ regular gradation may be seen from 
#doA is hut trory impetfectly carbonized,^ tO the 

sttb^hibOb eatled sfode coal, which bl ereiy respect ap. 
pcai^ to he iho^t nearly if not absolutely similar to tht 
eomtnOfl pit-coals 

It may however be objected, that such a transition is 
peculiar^to this ind similar places^ and that the pit-coal 
fbOnd in other situations, where nothing resembling the 
Bovey coal can be discovered, is in reality of a different 
nature. 

Bat this objection I think may be answered by the 
Jrcsults of those ciperiments on pit-eoal, Cannel coal, and 
asphaltum, which I have related in^ the thiwl section of 
this Paper; for when these ncre subjected to the action 
pf nftticacid not too long continued, it was found, that 
the acid f»rst dissolved the principal part of the rarbona^ 
ccouS matter, and If then the process was stopped, there 
remained a substance ip a proportion corresponding to 
that of the bitumen either in the pit-coal, or principally 
forming the Cannoi coal and asphaltum, which although 
not absolutely in the state of rCsin, was lioweTcr in 9 , 
state ipterme^iate between |t and the vegftablc extractive 
maitot'* 

I l^aye stateJJ, that under similar circiim^ 

4 iidba(Mbe posabssing In a great meosnre the 
JOay be obtained from thp lioown vege, 

(|bte mM by of nitric acid. 


|mT»^iao4,p* 399* 


When 



§4 tmmmm m^rmh ^ 

Wh«tt fl M W gl ii ai i mtidUN ^ *«* «# •# 

1^4 m«ci iitti*^' liAtafal mstase #f wil aqriifiliiiitt wiii^ ii\ timai 
tlie 6oT«y €ody w# to aU p;;>]^nui€e kfime almovt 
iMerf of^ ta^ posUavo pjroof tliat liie pit»eoals ore ad vegetalilii ofigm* 
mngmmsai^* True it is iinieac^ that bitmaea lias oerer been formed 
by aoy artificial pfrocess Wcberto Vrised^ from the resiae 
or other Tegetable substances. I 2 "Hempted 
it in Tarions ways wi^Hr^ut euccess, foi a}tboitg]i I oer 
sionally obtained products whidi resei^^led it somewhat 
in odour when burned, ai other pttp'r*we^ yet the. 
effects of alcobol.or wra* ^ always ororfd these prodncts 
not to be bitHmen. 

Butsyathcs^ natur;:^’ »»^odrcts, alth ;;h required in 
strict tbeiT'cal mor^4.*a» is (as we liai|;a hml too 
oUeit occa'^ioii kr j"'} ' m tobe attained^ especially 

when operations are p^^rori ted on bodies whose conpe* 
nent parts are liable to an infinite series of Tariations in 
their proportions, qu^ities^ and mode of combtaatioit/ 
Considering therefore hat bitumen and resin afford by 
certain operations similar products, that resin ap^ bitu^ 
men are found blended together by nature, and that this 
mixed substance ai om panics a species of coai which ill 
many parts still its >egetat*c origin ^ whilst in 

Others it passes into njt-coak may ♦h** greatest 
probability conclude^ that In^umen is a niodifuation of 
the resinous and oily parts of T^^etaWes, produced by 
some process of nature, which has operated by slow 
and gradual means on mmensr iji^as^es, so that eren ;f 
we were aoquaintec^ w%th the pF^cess, we should scar ^'ely 
be able to imitate ir& effects, fr jin the want of tim' and 
defideneym the h* 'k of materials* 

But although pi.umen cannbi at present be ardficially 
formed from the resinous and other yogetable subsbmces 
by any of the known chemical processes, yet f^re is 
every reason to believe, that the agent employed nur 
lure Id the formatiou pf coal irndbitumopbas 
muriatk or mOiduiric acid; and ft cffipga^ 

that common salt is never found in coal ni|to" eupept 
when in the Ticinttjr of u|Ui^ri#||, 
frary, pynUS) sulphat* of iron, M»d Pfl i ri 









m 


Huifte ladte, togellier #Mb . 

I^ivn^as odvtoi* eaMM^jr^iii^ ^ ^ in!ki«ml IsoaU wlm 

ktimd, afpear striingif «» erine# the i^entj of ^ Itt« 

ter* That this has been tli« case, seen^ Also to be cor- ra^SS^of un- 

i^oborated, by the great ri^emblahce irhich (as has bec^ ning matter* 

previooaly stated) the coals formed artificially from many 

vegeubie stt^^ca^'^es btiar tv themiaeral coals, especially 

as the sxs*. s conUntd tb external characters, but 

etiettds oth pit^ tf * 

fly the . fciOC f**' sulphuric a^id c Yege^ *ile bodies, a 
nttich greater pt . tfOfij tk ^ir carbon cr ^verted into 
OOal than when the same » r -subjected to the e* cts of fire. 

Several example'' respc< t: g the is, have been men- 
tioned Ift tlje Seventi se* i on of this ^ ^ler, aid the result 
of die experiment uade upon oak peri tlj accords with 
them. 

Mr. raotrsT, in the i.o«rso some comparative expe- 
riments on the proportio^iu» charcoal afforded by diffe- 
rent hinds of wood, obi ^0 per cent, from green 
oak, ind 3 1 ce/if* from heart Oi oakf. 

But by s c ac*d, f*cjfi 130 grains of oak, I ob- 

tained ^I0gx<?.«os, or about 45^ercenc of coal, which 
barni.*^ not I tu obtained trom the saine^ 

wood but dke m«ii of tnc » coaU, and this was 

also ouserve i m the combuhtl "\e greater partmf the 
coals obtained by the humid v y fro e^inous substan- 
ces; 

The experiment on oak rhj appeals to refute another 
objection to the regetabi. origin of pit^coal, namely, the 
total nAamtce bf the alkalis, which on the contrary areSO 
constant obtained from theUgneous parts of vegetables 
by Bet 1 have shewn, that when these bo- 

dies hie lAidbOiiixed in die humid way rather by nmriadc 
or bjr snlphuiic acid, not any alkali can be obtaiiiid 
fllttelttbaihes of coils s^ and dim seeats alio to 

be dlA^iflMhi^ wiy %af been enipioyecl 




M»*« |^iM4»iklj^>£»c Mn^fffnias fire to %t»S 
SmSf^^ ^ <io«s liqi.H|»poM MH 9 r>.t:o mxtedre Jmf 

’Wmi^xht»th»t, the alki^ could liave been d«»^ojre4 of sejpmAtod*. 
fS^* m iit'*°* circanMtoBce seems tb^foif t« snppwrt tie 

* opinion oC those «^o consider tbe pit>Goals as bavisglieen 
larmcd m tl|e Uui^M iray^ Pl^ndpaily from T^i^etabl^ bo- 
dies, and most probably by the agency of sulphuric add;' 
and ailoH tng that animal substances may also have con- 
tributed to the production of coal, yet this would not 
jiniitate against the above meationed opinion, as the edects 
produced upon then) by that acid would in all the essen* 
tial points be perfectly siiuilarf. 

An 

• Sofuiehsiveatrecnpted to accbunt for the abacRce tjf alhali in the 
hoxty coal and common pit-coal, by supposing that the vegetable 
bodict> (trom which these have becir formed) Vere previously de- 
prived of alkab by simple lixiviation during their immersion in wi- 
tcr. But in page tty of this Paper, I haVc shewnvhat the submerged 
tjakof Sutton, althoufth deprived of its tanmn» still retained its pot- 
ash, vihich ctrtaiuU would not have been the case if the latter like 
the former could h i\c been separated from the wood by mere solu- 
tion Wlieu v\ ood is reduced to ashes, the alkali becomes complete- 
ly denuded bj the destruction of the woody fibre, and consequently 
ifti) be urmcdixtcl) taken up by water ; but when wood is convcfil- 
ed into coal in >ht humid wav by means of an acid* then it seematU 
ttit that two efiects take place ; for the incisnate combination of t|ie 
alkali^rith -woody fibre becomes in a great mrasure destroyed by 
the carbonisation of the Utter, whilst a simultaneous action arises 
in the afl^nlt^ between the acid and the aTkali ; so that if coal has 
been foi med by such ntaii'*, the alkali must have been separated froin 
the wood, in the state of a dissolved neutral salt. 

■f ^om the nature of the experiments which have been related in 
this Paper, I have iina'' oidably been induced to potice concisely the 
drfibrer.t opinions on the formation of coal by the humid way ; but 
I did not intend lo have mentioned any of those whicli have been 
brought forward in favour of the immediate or indiritcfr aetion. of 
fire, as I only wished to express my sentiments respeetiilg the most 
probable of the former opsnions. 

fiincc however this Paper was written ond partly read before the 
Hoyal Society* 1 have b^^voured hy Sic ® 

copy of his Papers intided “ ^ccounf^ « Sents^f Merman!* $^rwmg 

the Effects of mtd ^ dhl 

fully of opinion that the scientific world has pol^ a lop| time 
received any communication of 

accuracy, ability, mid pemerrcrcaCft have At 

cfiects which Sir Jamxs Hali.* 0 

by heat acting under compressioD, certainly jctfNvIi b 

one 
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An inquiry into^the nature and formatton coal was Experiments, 
iny first object when I discovered tfic artificial tanning ^^UuUstance 
substance, and considering the importance- of the latter, havingthc clwi 
if will not appear surprising, tha( it should immediately 
hare engaged the principal part of my atteniion. ^ 

In addition to the e\,«3erimt*ut.s which liavebiH^n related 
in the three Papers upon this subject, I intended to have 
decomposed the ditterent varieties, to have compared 
their gases and other products with those of the natural 
substance, called Tannin, and especially to have endea- 
voured to discover more economical methods of obtaining 
tlieartifici«il product; for, exclusive of speculative science, 
this appears to be an objecl of consequence, not only 
respecting that useful and valuable branch of manufac- 
ture, to which it immediately relate^;, but also as the 
means of pi eventing, or at least of dhninisiihig, the pre- 
inalurc destruction of timber in a country, where, oa 
account of its population, as well a« on account of its 
maritime position, c'very economy in such ari article 
should be most rigidly observed. 

But for the present, I intend to relinquish this subject 
to such as may consider it wortbv of attention ; whilst, 


one time ripparenrb* inniriTiounrable obstacle to the Hui toman or 
pLU roNiAN thctxv, and if they do not solve the grand geological 
problem, they muht even, in an insulated point of view, be allowed 
to have opened a new and incxplorcd field ot rcscni^ h in chemistry 
as well In geology. 

In tlic iirh «;cction of this valuable Paper, the author lias given an 
account o< .orne experiments made on lcatlLer,Jjorn, and fir sawdust, 
from v.hich he obtained coal which burned with flame, and which 
apparently resembled some of the mineral coals. In one caseaho^ 
h' ol tallied a substance, which in external characters appeOredi 
.«!omewhaf similar to the mixture of asphaltum and resin found at 
Bovey, to which T have given the nime of Rctin-asphaltwn. These 


experiments ^‘ir James Hall ini nds to resume, anditisiUy ear- 
ntM wish that he would do SO; foi although I am strongly inclined 
to believe that the mineral coals have generally, if not always, bpen 
formed by process, yt< it is im^mssible to^bresee the 

result*w>kh 3(nay be obtained from anima^l aoid vegetable bodies 
subjected toll^e effects of hca^tmodlficd by coinpression, as the prin- 
<tp}el 6f may beaeted upon, tnd may be made to re» 

act oti air^oillstances which tmttf?|iow have nos 

been imflJhed. > ' 


Vof.. ima. 


m 
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as I hare already i^lated, I entertain very sanguine expect- 
fidiuubstartce eventually it will prove economically usefu]^ 

^anving^thticha- and should any be inclined to pursue the inquiry, I would 
rdo^i^ttcr^^' recommend particular attention to those processes which 
relate to the roasted vegetable substances, and to peat. 

Almost any refuse vegetable matter, such as twigs, 
dead leaves, '^&c. will serve for the former ; whilst the 
Utter, as I have sliewn, docs not require to be roastcd| 
and in many, especially tiie nor! hem counties, peat is 
found in such abufidance, that hut a small proportional 
quantity is consumed in the only useful M’ay to which it 
has hitherto been applied, namely, fuel. 

Before 1 conclude this Paper, 1 shall also observe, that 
the experiments which have been described, ipust be re- 
garded only as a mere sketch of that which may be per- 
formed, whilst the facts \\hich have been ascertained 
respecting the resins, balsams, gum resins, and gums, 
serve to prove, that much may be expected from regular 
chemical examinations of these bodies. But such inves* 
tigations, in order that science may truly be promoted, 
should be strictly regular: that is, they should not be 
taken up in a desultory manner, but these substances 
should be comparatively and systematically examined 
with all the accuracy which can be employed in the pre- 
sent state of chemical knowledge ; for as this knowledge 
concorniiig the composition of organized bodies is con- 
fessedly very imperfect, I am persuaded,’ that like other 
of (he sciences, chemistry will be less liable to error, w hen 
guided by comparative experiments and comparative ana- 
lysis. 

III. 

l)i}cussions j clating to the Claims of Lavoisier as an In» 
ventor of Chemical Theoj\y, hi a Letter from Jona- 
than Stoke-^, M , D . 

Chesterfield y Aug. 31, 1806. 

To Mr. Nichoi.son. 

Sir, 


ll is strange 
ihat Jja\oisicr 
ia his last^mc- 


A HAVE perused with much satisfaction jf'our rc- 
narks and those of your correspondent E. D. oh ^estob- 

* ject 
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ject of LaToisief ’s claim to the es^Jhilishment of the present xm>ir has ac* 
theory of what may called aerial chemistry. I hare fights^/othcr 
ever regarded him as its author, but the mode in which chemists, 
he has asserted his rights appears so reprehensible, that 
nothing but my entire convictioa of the integrity of his 
amiable relict could induce me to beliere that the fifth 
memoir translated in your Journal for Jaii. p> 81, contains 
the whole of what he wrote on that subject. Had the 
editor been unknown to me, I should have said — is it 
possible that Lavoisier who did so much justice to the 
discoveries of his predecessors in his Opuscules, could He did not for- 
have entered so minutely into the Theories of Rey, Lo- 
mery, Charras, Stahl and Morveau,^ and yet omit to notice 
the experiments of Hales and Priestley ? why has tlie edi- 
tor omitted to print the following passages which he must 
surely have found in the author’s hand-writing? J'oiis 
lesphysiciens de son temps pensoientquele feuse fixoitse 
combirioitavec les metaiix, et que e’etoit cette addition 
qiii les reduissoit a I’etat de chaux. M. Hales ne He mentions 
s’est point ccarle de cette opinion; mais il a de plus Qp^Js^ulcl 
avance que Pair contribuoit a cet effet, et que e’etoit 
en partic a lui qii’etoit du I’augmentation de poids des 
chaux m^falliques. II fondoit cette opinion sur ce Who ascribing 
qu’ayaiit soumis 19^2 grains de plomb a la distillation, 
il n’en avoit retire que 7 pouces d’air, tandis qu’une 
rgale qiiaiilite de minium lui etj avoit fourni 34. M. 

Halos a encore remaique que le phosphore on plutot 
lo pirophore dc Iloinberg diminnoit le volume de Pair 
dans loquel on le bruloit ; — que les vegetaux on fer- 
mentation produisoicrit d’abord une grande quantity 
d’air qu’ils absorboient ensuite. Quant a la coni- 
bustion du volume dc Pair qiii s’opere jiendant lacOm- d,.rcdit1n^in- 
bustion dc quclques c^ps, tanidt il Pattribuc alaperte bustion. 
de son eliisticite, taiitdt il semble croire que cctair est 
rdcllement fixe et absorbe pendant la combustion. M. 

Hales terminc son sixieme chapitre, en concluant que 

Pair d’atmospherc, entre dans la composition de la plus and taught 

grande parfie des corps, qu’il y existe sous forme solide, be 

depouill^ de son cldsticite et de la plus grande partie 
des prc^priptds que nous lui conuoissons> que cet air est, 
en quelque fa^ou Ic lien universe! de la nature, qn’il 
O 2 est 
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Statement of 
Priestley's dis- 
coveries, 
Ijavoibicr. 


These pnrs.iofs 
ar< in ^crlc d in 
L.avoi<^ici 'o la:.t 

intiTKJir. 
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est le^cimcait d«s coi*p8, qae e’est a lui qu'iJsi: dA la 
^^.^rajiide durete de qaelqae$«una, une grande partie de 
la pessanteur des autres ; que cette substairr^©e»t com*** 
pos^ des pai'ties si durables^ que la violenpe du fen 
n’est point capable des les alterer, et que mfeme apres 
avoir existe pendant des sieeJes sous forme solidc : ellc 
peut^ redevenir iiii fluide elastique rare^ tout sem- 
blable a ceJui de notre aimospherc,’^' 

M. Priestley a reculc beaueoup plus loin que Af. de 
Smith, les homes dos nos conuoissances ; et on lui est 
redcvable do quelqucs fails qui seinblejit decouvrir iin 
nqjivcl ordro decouvrir de chosesf , II suspendit des 
morcoaux de plouib etd’etain dans des volumes donn‘6s 
d’air, et lit tomber dessiis, le foyer (run, vejrrc ardent* 
L’air bc trou^a diminue d’un quart: U portion qui 
resfoit ne formentoit plus aver Tair nitreux, die etoit 
peinicieusc aux animaux, et die n’etoit plus suscepti- 
ble de cjiminucr par un melange de soufie ct de limaillb 
de ferj:. M. Piiestlcy a cssa^ 6 dc calciner les metaux 
dans I’air inllamniahle, dans Tair live, ct dans I'air iii- 
treuv, sans pouvoir yparv«‘rur; niais il a obser\e qu’ils 
pouvoiont encore sc calciner dans un airou Ic char- 
bonne bruloit plus. Al. Priestley explique tous ces 
pIidnoineiH's {)ar remaiiation du pldogistique ; cettc 
substance qui se dogage du charbori quj brulc et des 
metauxquise calcinent, se combine, Sjuivaut lui, a\ec 
I’air et diminue Ic volunje||. Ces experiences de. Al. 
‘‘ Priotley ont ete pubiices a la fin de I’anndc 1772; il 
y avoit (It ja du ttmps quo je m’occupois du meme ohjet 
ct j’avois aunonce dans un depot fait a racademie des 
sciences lo premier Nov. 1772, qu’il se degegeoit inie 
cnorme quant He d’air des reductions nictalliqucs.^’ 

Had these passages i'ouud a ulace in the memoir, and 
had we also met with a similar Tiistory of Priestley’s dis- 
covery of dephlogLsticatcd air, and his observations on 
respiration, we might have become the earnest partisans 
of an injured philosopher, and exclaimed this theory is 
not, as >ve often hear it called, the theory of the French 
Chemists H — it is the theory of Lavoisielr. Others 

• I.avolsner Opuscules, 25. t 87. t 14 ** ^ ^ 3 * § 

^ Niciiolaonb’s Joijrniil xiii. 85. 

, havQ 
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have contributed to its perfection, but the present 
theory of oxydation, combustion, and acidification is 
Lavoisier’s.” 

Priestley made the greatest discoveries, but not having Priestley did 

previously studied chemistry, he in this instance sur^'en- theorize 
. ,1.1 1- 1 .1 .. 11.11 hut adhered to 

dered his understanding to the guidance of an established phlogiston. 

sect, atid admitted the phlogiston of the Stahlians as an 
elementary principle of bodies ; and he was more readily 
led to continue a follower of the pievailiiig system of che- 
mistry from having detected an error in tlie absorbent 
theory of iJales*^, 

• Lavoisier adopted the bettor part of Hales’s doctrine Lavoisier saw 
and though he did not at first reject the phlogistic system, ^ 
he early suspected that charcoal performed other offices theory, 
ill the reduction of metallic calces, besides that of rcs- 
toiing phlogiaton to the metallic calx. \\ hether he or 
]M. na}eu \eiuurediirst to deny the existence of phlogis- \VhttllcrB.^^^^ 
ton I cannot ascertain, but prinious to the 7th Dec. dLued ^ 
17 7.1, La> oisier expressed himself on ihesiibjcctas follows : phlogiston ? 
Cette deniiere obseu ation nous conduit a des reflex- 
ions sur I’lisage da cliarbou et des matieres cliar- 
boneusses on general dans les rc^lnetions inetalliqiics. 

Seivcit dies comiiie pensent les disciples de IM. Stalil, 
a rendre au metal le phlogistuiue qu’il a perdu? ou 
bien ces niatieres entrent elles dans la composition m^me 
du Iluide dastique ? b’ll etoit permis de se livrer aux 
conjecturl's, )e dll ois (jue quelques experiences, qui ne 
sont pas asscz eomplettcs pour poiivoir etre soumisses 
aux yeiix du public, me portent a croire que tout 
Jluide elastique resulte de la combinaison d^un coips 
quclcoiupie solide on Iluide, avec un principle inflam- 
mablc, oil pcul-etrc nieme avec la matiere du feu pur, 
et que e'est de cette combinaison que depend I’etat 
d’lilasticito : j’ajontcrois que la substance fixee dans 
les chaux metallitjues ct qui cn augmentcut Ic poids, 
ne seroit pas, a proprement parler, dans cette hy- 
pothese un Iluide tdastique ; mais la partie fixe d’un 
fluidc elastique, qui a ^(6 depoaill6e de son principc 
inflammable. Le charbon alors, auroit pour objet 


* Pi icsilcy on Air, i. 131. 


principal 



102 


CHEMrCAL TflEailT.* 


k app^rs that 
Lavoisier was 
the first. 
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IMtiyow. 


principal, dc r^ndrean fluide elastiquc fix6 le phloj 5 is- 
tique, la piatiere du feu, et de lui restituer cn m^“mc 
temps Te^asticite qui en depefld*.*' M. Baycn pub- 
lished his Experiments* on Mercurial Precipitates, in the 
Journ. de Phys. for 1774, from which, as far as I can 
judge from the notes which I formerly made when I pe- 
rused them, he drew conclusions similar to those of La- 
Yoisicr. Dr. Thomson in his Chemistry 1. 101, ed. 2nd, 
says, that it was in consequence of hearing Bayen’s paper 
read that Lavoisier w as induced to turn his attention to 
the subject, which must surely be a mistake, as Lavoisicr^s 
experiments + on the same subject, were printed at least* 
previous to the 7th of Dec. 1773. Di\ Thomson on ex- 
amining the subject will I think find thathe %has commit- 
ted another error in the same note. After relating in the 
text that Lavoisier revivified the calx of mercury by heat 
alone, he adds in the note that this experiment was 
performed by Mr. Bayen in 1774.’^ 1 am led to believe 

from my notes that Dr. T. will find that the account of 
the experiments was at least published in 177 5, as you 
state in your Journal xiv. 233, note. 

As for the theory of Key, 1. should be happy to peruse 
lus book as an object of curiosity, but I do not wonder 
thathis opinion should have excited little attention, when 
he alledges that the increase of weighr arises,’^ from 
the air of the vessel condensed, rendered heavy and 
adhesive by the violent and long-continued heat of the 
fumacej,’^ For my opinion of Mayow I must fake 
the liberty of requesting your correspondent E. D. to 
peruse my remarks on his discoveries in the Med. and 
Phys. Journ. iii. 335 

I am, 

Sir, 

Your very obedient servant, 

JONATHAN STOKES. 


* LavoU. Opusc. a8o. f Z47. 
t Journ. xiii. 8a. 

§ But qu. ^8 to Hooke’s claims in the theory so fully vtated in ki» 
Micrographia and copied in our quarto Journal ? 
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IV. 

JEitractsfrom a Collection of Papers on the Subject of 
Athletic Exercises, Bj/ Sir John Sinclair, Bart. M.P. 

* [Continued from p. 77.] 

JL HE case of Doctor Taylor of Croydon, narrated Doctor Taylor 
by Dr. Cheyne, is an instance of the power of regimeri of 

in eradicating one of the most ieriible diseases incident epilepsy by 
to human nature. That gentleman had for many years diet- 
been afflicted with the epilepsy to such a degree, as fre- 
quently to fall from his horse in the course of his busi- 
ness, and remain insensible on the road till picked up by 
the next pasaenger. Having observed that the lighter his 
food the less frequently did his fits recur, he confined 
himself w^holly to bread and milk. This diet occasion, 
ing flatulence, he restricted himself to milk alone, of 
which he took about two quarts per day. Under this 
regimen he completely recovered his health and strength, 
so as to be able to play at cricket for many hours toge- 
ther, with hardly any perspiration. During fourteen 
years he experienced no recurrence of his fits, and at 
length died of a pleurisy, occasioned by cold caught from 
sleeping in a damp bed. I had once an opportunity of 
seeing this regimen adopted in a deplorable case of the 
same malady. The disease was not indeed cured, though 
much mitigated, and during the year it was persisted in, 
the patient considerably recovered his health and strength. 

When it is considered that persons most conspicuous Observations 

for elegance of person, as well as for acuteness of in tel- 

1- 1 -L 1 . • - , jects who are 

lect, are peculiarly liable to become the victims of the peculiarly lia- 

sure though slow-moving dart of phthisis pulmonalis, it pulmo- 

becomes a very desirable object to possess some means 

of opposing the depredations of that scourge of our 

island. To effect this purpose it is requisite to be able to 

detect the earliest advances of that insidious disease. To 

discover any remedy that will remove tubercules, or cure 

ulceration of the lungs, if actually present, judging from 

the analogy of other diseases, is hardly to be expected. 

Without quibbling about the term hereditary disease, no 

doubt can remain in the mind of any man of observation, 

^ that 
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that children are not only prone to tlic diseases of their 
parents, but are even peculiarly liable to the diseases of 
that parent to whom they bear the closes^ personal resem- 
Rcmarkablc si- blance. That children particularly resemble their 
diildrtS to in the structure and formation of their nails, has not 

their parents been so generally remarked ; and a child will very genc- 
rally be found to partake most of the constitution} and 
consequently to be peculiarly liable to the diseases of the 
progenitor to whom it has the greatest similarity in this 
particular part of the body. A certain conformation of 
the nails aliords also a strong indication of the disposition 
Description of to^phthisis. In persons of the consumptive habit, the 
whiVh nails are in general large, long, of a line texture, and 
calcs a clispobi- curved ovcr the. ends of the fiilgcrb, the last joint of 
fiou to con- 'i^^hich appears as if enlarged or thickened.’ When this 
peculiar structure of the termination of the superior ex- 
tremities is found combined with fate souiul teeth, a flac- 
cid skin and high shouhler^. Utile doubt can remain of the 
existence of disposilion to phthisis, whether the indivi- 
dual be of a fair or of a dark complexion ; and if w’e find 
that any hereditary taint is present in either of tlfe pa- 
rents, it is almost certain that their olTspriiig will ulti- 
mately become tjie vielims of tins disease. 

It maybe sub- Of the eflccts of a regimen of the. farinacca, combined 
by rcoi- milk and fruits, in subduing the early attacks of 

phthisis many examples are recorded; and there A>ould 
probably be many more, were an appropriate r<‘gimen 
adopted rather with a view to j)rcvcnt than to cure this 
disease. Hence the utility of noting every mark that cari 
lead to the detection of a tendency to tliis disease, and 
tlie consequent adoption of a plan calculated to prevent 
its earliest attacks. 

More may be Some experience has induced me to be of opinion that 
respect more may be done to counteract the predispo'^ilion to 
has hitherto this disease than has hitherto been clfeeted. I’he surface 
been supposed, the lungs and that of the skin are both secreting or- 
gans, the functions of which mutually compensate each 
other* a languid and inert condition of the skin is neces- 
sarily attended with a diminution of cutaneous perspira- 
tion, to make up for which a larger share endeavours to 
escape by the lungs, and this increased effort may well be 
supposed to lay the foundation for ^isease. The‘hypt>- 

tliesis 



'ATMltlC EXmCISES. 


m 


thesM is ffipported by tlie well-known facts that sailors, 
plotifkmen, butchers, and ajl persons whose occupations 
are carried oif iil^ the open air, and whose perspiration is 
therefore free and copious, enjoy a remarkable exemp- 
tion fr«om pulmonary complaints; on the contrary, two 
tibirdsof the working tailors of London, taking thorn as 
an example of the sedentary class of artificers, are be- 
lieved to die of pulmonary consumption. Let us then — pi incipally 
i ndeavoui^to remove this inert condition of the skin, not 
by internal sudorific medicines, which would only, relax IhcsLn!^ ° 
it more, nor by keeping the body constantly bathed in an 
atmosphere of its ow n perspiration by casing it in flannel. 

Rather by daily exposure to the air bath, during which 
the surface^of*thc body should be lubbcd with a hard 
flesh brush, either by the hands of the patient, or by 
iho^e of an assistant till the wbole skin glows. From a 
sedulous attention to this practice, which when regularly 
persisted in becomes very grateful, combined with alight 
dry diet, and unremitted exercise in the open air, I have 
seen such an alteration produced in the constitution, as 
leads me to hope that much may be effected 'in repelling 
the attacks of this disease, if the proper means be suffi- 
ciently early employed. 

Should this sketch of the mode of training the antient Conclusion. 
Athleias, which suggested these few hints concerning the 
influence of diet, air, and exercise, in counteracting cer. 
fain diseased states of the constitution, coincide with your 
plan of diffusing a more general knowledge of the means 
^ of preserving health, and preventing disease, 1 trust you 
will accept of them as a mark of my respect for that wish 
to ameliorate the condition of mankind, which appears 
on this occasion to have directed your efforts. 

1 am, Sir, 

Your most obedient servant, 

A, P. BUCHAN. 

Pert^ Street, London, ^ 

^ tOtk March, IBM, > 


P,S* The preceding observations being iatended to The moral ef- 
itidieate Bie ohenges possible to be effected in the fectsof 

hum^ eone^tntion, by af^o^liar course of diet and oxer. 

Volt, XV.— Ofr* 180(5. * P ciBe, 



106 


A^OLETIC EXERClStd. 


ci$e, combined IV ith exposure to d. pure nir, pei^i&teditt^ 
during a time given, all remarks on the moral eil'ects of 
pugilisHc exhibitions, to vrhich such a cH^irle of training, 
forms a necessary prelude, have' been intentionally 
—have been avoided. This subject has lately been discussed with 
Y^y Dr. ^Bd^dB- acuteness and propriety by Dr. Baui>si.ky, in A. 
ley. dissertation on the Use aiSil Abuse of popular iiports and 

Exercises,” published in the last volume of the Aleinoirs 
gf a Literary and Philosophical Society at Manchester, 
which, had it fallen into my hands before this account of 
the mode of training the antient AOdoice^ was transmitted 
to you, would have saved me considerable trouble- The 
reader w ill there find the different effects produced on the 
public mind by the exhibitions of human pt owess, dis* 
played in the practice of boxing, well discriminated from 
Uie consequences of committing acts of cruelty on the 
inferior animals, such as bull-baiting, throw ing at cock’s,, 
and other execrable practices of a similar kind, which 
ha\c been most improperly denominated sports. Fero« 
ci ty^ of manners, and brutality of conduct, are the invari* 
able consequences of indulging a propensity to witness 
Fair combat 5»uch exhibitions. In England, where the art of boxing 
produces gene- jj, particularly exercised, the number of persons who fall 
mischief sacrifices to personal quarrels, or become the victims of 
resentment, are few indeed; whereas, it has been calcu- 
lated, that at Rome a thousand persons are annually mur- 
dered by the stilotfo of the assassin, and the proportion 
\h probably not less in S|)am and Portugal. In the south- 
ern counties of England, where the mode of deciding 
private quarrels among the common people, by an appeal 
to manual combat, is peculiarly prevalent, instances of 
— than viiidlc- their terminating in death are very rare. In the northern 
nvc strug*;lcs. (he contrary, where, when men fight, they 

take every unfair advantage, the loss of life is by no 
means uncommou, and the verdicts of man-slaughter occur 
.so freipiently as to have repeatedly excUed the tndignaiioii 
of the judges. It is even stated^ that sjince the pran^ee. 
of fair boxing has been in some measure introduced into 
the northern parts of this country, by the pf 

tlic itinerant teachers of the pugilkli^ 
murder have become less frequent* 

. 1 f The 



107 


athletic E^rRClSE*:. 

ThO'iiain inflicted and suffered by the |>er^or^s engaged 
in these contests have caused them <o be stigmatised by combat dimi- 
many humane pei-aons, as cruel* But to pidge of the the acnaf 
feelings of the combatants by those of the spectators, is a ^ 
very inadequate criterion. It is an acknowledged physi- 
ological truth, that the simultaneous actions of vohintary 
exertion, and of sensation, arjj^in great measure incom* 
patible with each other. Hence the utility of the bullet 
in the soldier’s mouth, who is siilTcring punishment: by 
strongly exerting the muscles of mastication on this iiii. 
yielding substance he diminishes the sensation of pain. 

Even /'iir immortal bard appears to have been acquainted 
with this fact, when he makes Henry (he Fifth desire hU 

soldiers, previous to mounting the deadly breach, to 

• • 


“ Stiffen the sinews, summon up the blood; 

“ To scAhe teeth, and stretch the nostril wide. 
Hold hard the breath, and bend up every spirit, 
" To his full height.” 


Such is the condition of persons engaged in a boxing 
match. And many who can contemplate the gallantry 
and spirit displayed in a contest of this kind, with con- 
siderable satisfaction, would shrink with abhorrence 
from the spectacle of a man beaten in like manner, were 
he at the same time deprived of the power of resis^tance. 

It is aUo matter of common observation, that a man, Robust con>ti- 
in possession of a robust and vigorous constitution, suffers t,o- 

much less pain from a certain degree of injury than a per- Icuct ibm the 
son in a more feeble state of health. Carry this a little 
farther, and we fi.nd a delicate lady, whose flaccid muscles 
hardly suffice to support a debilitated frame from one 
chamber to another, yet highly susceptible of pain from 
the slightest external injufy, and sufferiiig almost annu 
hilatioii at the sudden clapping of a door. It would 
seem, therefore, as if the force and irritability of the 
muscles, and the susceptibility of the nerves were in thh^ 


mtio of each other. The effect of a course of . 

« Training eivci 

tralldllg appears to to augment the quantity, and irri- this vigour. 

tabUily^of the muscular fibre, and at the same tune, to 
dimiilbii lAie piibrbid sensibility of the nervous system. 


fiblBhancitig a step in physiological know- 
P? ledge, 
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ledge, to ham aseertalncd the meana of aogmeiititg Ojr 
diminishing these opposite^tates of the Iking bod^« 
Argument re- jj, might indeed, be desirable, that the persons who 
mary engage in these public contests were les^ inHueneed 

pecuniary jnotires, and that there was less of the spirit 
of gambling connected with them*^ A rigid adhorenree to 
the rules of the combat, n^ich chiefly consists in abstain^ 
ing from taking any unfair advantage of am mfitegonlit, is 
particularly attended to iu a regular boxing match, and by 
such examples this generous feeling issnppiorted and dif^ 
fused among the mass of the people. Were the aictor 
not rewarded by some prize, or testimony, of his 
ority, the practice would probably soon fall into ^ 

If boxing were Df, Bardsley has proposed, in order to prevent 
nthher^pain^*' these combats should be carried qii hi mniflers, 

nor danger, the or Stuffed gloves. The preparatory cxerci^, it is well 
wouWnot ro arc always managed in this manner. But an 

ducc that stea- important part of the practice of boxing consists in that 
cool and steady courage which enables a man to endure 
countrymen ® certain degree of corporeal suffering with patience ; 
have SO often and in a command of temper, which preserves the plno- 
displayed. gence of mind, undisturbed, amid pain and danger. This 
cool intrepidity constitutes the characteristic feature of 
British bravery ; and whatever may be the evils attendant 
on prizc^lighling, they arc more than compensated, if it 
be allowed that such exhibitions tend to diffuse and sup, 
port a spirit oi this hind, among the inhabitants of the 
British isles. 


V. 

Reverje ; considered nv connected zsritk lyiteritiure^ 

the Rev, Johnson Grant, A.B. of Si, Jokn*s (Jollege^ 
Oxon, From the Manche&ter Memmrsy Vul, /. of tkW 
Second Series 

Explanation of I r is a frequent process, and often one of t]he 
reverie or the pleasures of the mind, to become insensible to the 
act of the mind ^ jj^ 

in v^ich sur- 

ject" im- • Though the present memoir «aiyiot with. ^ 

mediate pur- propriety be considered a» beloogiu|f to t2he-f 
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in wliieli it if nkore immediate} j engaged^ and yielding to 
impressimif irhicsJi lead to moreiiit^estiiicg trains of ideas, 
to snfi'er itself to te carried by them to an imaginary con- intcre»ti»rg 
templation of distant scenes, or speaking over of former 
conversations ^to a recollection of past trai^iactions or 
anticipation of future enjoyments. This mental obsor. 
ration is knorrii by the name of Reverie f and is also 
expressed in common cofiTersation by Iheemphatical me- 
taphor— absence of mind. 


Wi^ont entering into the que||||on how far volition is 
concerned ; whether the mind is active or passive in a 
state^f reverie, it will not be improper, for the sake of 
imparting clearer ideas on the subject, to draw a parallel 
betwixt reverie and abstraction, according to the common 
aceeptation the terms. Abstraction is the art of at- 
tending closely to the object of study, which is present to 
us ; — ^Reverie is -the state of being drawn away f rom an 
observance of that object, by other reflections. The one 
indicates strength ; the other a degree of weakness of 
mind abstraction is an effort to* collect our thoughts ; 
reverie consists in their being let loose, to wafnder whither- 
soever they win. Abstraction is a steady and continued 
act of pondering on the object before us. Reverie, as it 
is to be considered in this paper, consists in a want of the 
power of abstraction. 

Abstraction resists the impulses of external ol>jccts, 
which have a tendency to disturb the train of ideas in 
study. Reverie surrenders the mind to these impulses, 
and to the new train of ideas, (foreign to the immediate 
subject of contemplation) which they introduce. Ab^ 
straction is peculiar to the philosopher : — reverie to per- 
sons of sensibility and genius, unconnected by strength of 
lAind. Abstraction is the habit of the diligent. Reverie, 
the trifling of the idle*. 

Every 


Rcvenc differs 
from abstrac- 
tion. 


In abstraction 
the mind is 
strongly fixed 
by choice on 
one present 
subject: 
in reverie it ii 
weakly surren- 
dered to the 
wanderings of 
fancy. 

It is a want of 
abstraction. 


Powerful 
minds dwell by 
abstraction on 
their studies. 

Light minds 
are diverted by 
reverie. 


mbtry, or the Arts^ yet its iniportaiice to all scientific and studiput 
theiikdves me no dfoUbt that It will be acceptable to the readers of 
vdidse proijyiess in knowledge, and consequently the 
gdvanceinent#f the sciences, must be promoted in proportion as 
their resekrd^B are guided by lound reason and an attention to the 

* [t nrt^ in 9dE«(e cases, at tecni whclSier to refer 

certain 
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Alaquter in Every man is consciot^s thkt his mind is often imper- 
whichthemihd ceptibly convifcyffld away from tiie objects that aJee pre- 
becomes ab- seiifed to his^Ohses^ anil led to other catenations of ideas* 
icm, &c. Araonif these it ranges for some thne, till at length, in a 
manner apparently inexplicable, it perceives itself brought 
back to its immediate employlncnt: but is equally at a 
Joss to explain how it brake loose, how long it has been 
absent, or what has occasioned its return. 

Medical views. Physicians, who have treated this mental infirmity as a 
disease, have confined ^immselves to a description of the 
constitutional frame, which renders us liable to it Hav-^^ 


Reverie of the certain operations of the mind to the former or the latter of the« 
Foeu terms. Poetry is one cxamplc-^But a little rcflcc*tioifwiIl solve .he 

difiiculty. Some of the poets* finest ideas may he derived from 
reverie . — but to embody them in words, - to givc^them a local habi* 
tation and .i name, dost abstraction is gertainly required. 

Two kinds of also, be proper to observe, that there arc two distinct 

reverie. species of reverie; each of which interrupts study. The one is 

uncooxiected with the object of our study, and is occajiloncd by a 
strong impression on our mind, which disturbs the power of at* 
tending to another subject: as if after H^itne^sing an execution, 1~ 
should attempt to read a book of philosophy, the horrid spectacle 
would in this case intrude upon my thoughts, and render attention 
impossible. The other species arises from the subject, and is fre- 
quently orodiiccd when the mind is at case. Cato*s Soliloquy on 
reading d^lato’s Treatise on t!ic SouFs Immortality, may he sup- 
posed to bean example of it:— and this species of reveri^ may easily 
be confounded with abstraction. 

The sensorial ♦ Dr. Darwin, vol. I. p. 361, says that ** people with increaaed) 
power employ- sensibility, who may be known by high coloured lips, dark hair, 
dfminishcs'hn*^ eyes, are most liable to entliusiasm, delirium and reverie, 

tabilitv ' affection, they are seen to start at the clapping of a 

^ * door, because the more intent any one is on the passing current of 

his ideas, the more is he surprised at their being dissevered by cib 
ternal violence. But owing to the great expenditure of sensorial 
power on these sensitive motions, it follows, that there will be 9 
deficiency of it in the Irritative, which will be performed with les9 
energy. 

— and renders « Hence these persons dd not attend to slight stimulUftj; hkf Wl^ 
us less Rcnsihlc ^ {.timulus is great enough to excite sensation, it CXCttes 
ob'*ccts^Xc sensitive actions than in other constitutions* 'ITlil ^ in 

^ ' * delirium or infiammation*— Thus persons addicted td are 

absent in company sit or lie long in one pottthi^ 
have the skin of their |ega burnt in varimid 
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ing to analize the method, by which mind and 

body act and redact on each other, they hare filled to 
trace the disease to its source ; and in point of remedy, 

Jiar^ left it where they found it. 

Jn the course of readi% or reflection, the subject 'W hen the at- 
which engages us may be a task, or a pleasure ; it may g 3 gg^\y 
either be indifferent to us, or deeply interesting. If it fti^ction, the 
be of the latter description, (or even in the case of the organs 
funner, if we happen to possess a strength of mind) atteiu 
tion will be collected irom every quarter, where it may 
lineally be dissipated, and gathered to this single focus. 

It seems to leave the organs of ^nse; — which, hence, be- 
come callous to impressions,* at other times forcibly per- 
ceptible. i\^bdll may toll, and the hail may rattle on 
titeir windows ; but both may be alike unheard. To this 
state of the mind, philosophy gives the name of abstrac- 
tion.— -If, on the contiary, I have a more favourite study 

than that in which I am engaged; or if, when 1 am prerailing ob- 
engaged in study, there be some pleasure* which I expect mmd^inm 
pr have lately enjoyed : or some misfortune which I ap- rercnc. 
jtrehend, or have sustained, dwelling upon my 

mind: 1 shall find it difficult to fix my attention — my 
thoughts will be perpetually recurring to this more inte- 
resting subject ; my inclination to wander, and my desire 
to improve will carry on an equal contest; and 1 shall 
discover, on laying aside my book, that 1 have been read- 
ing one thing, and pondering on another. ThS double 
operation of the mind, constitutes that species of rcierie 
which is peculiar to literary persons. 

Our train of thought is disturbed, when any of our External im- 
senses is acted upon by some quality in an external Obiect, P^'^ssions may 

i - J- n. ^ draw dfc mind 

which tends to introduce a new senes of reflections, from its sub- 
ject. 

They are fearful of pain; covet muuc and sleep;— and delight In 
poetry and roinAUce/' As the motions excited in consequence of 
increased sensation^ arc more than natural, and thus expend a 
greater a^tnsorial-power, the voluntary motions, like the 

irritative, atnj^fiksily exerted —i>Hencc the persons we have been 
describing with regard to all voluntary exertions, 

whether pf They arc also known by interrupting 

others k ttrelevant observations. Deaf people ad- 

liere4oh|4r tp One Subject, asJdieir train of ideas are in 

uo Mm QUO ildtt Of disturbance* 


Thus. 
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Instance of 
mental wan- 
dtriiig. 


Reverie may 
terminate it- 
■elf, or be 
broken by cx- 
temal et ents. 


The look and 
action of an 
orator iix the 
attenuon and 
prevent reve- 
rie. 


IFinnr, dtstatt music nmy^ draw Away fttteution from ilit 
we peruse, to a scene, where the same sounds were 
formerly heard by us. Or, in the course of reading, we 
may meet with a passage, which suggests reflections irre* 
levant to the main subject. it*rom these, when the mind 
is conveyed to them, the transition is easy to others, with 
which they are connected; and in this manner fancy may 
rove, for an unlimited time, through an unlimited range 
of ideas. The ocean, for example, may be introduced as 
a simile, illustrative of a metaphysical argument. Fancy 
will be drawn for a moment to the ocean, and if we hare 
ever beheld it, or crossed it, the incident will present 
itself. — We then insensibly relinquish our employment 
to think on the storm which endangered* ot'r life; or on 
the country and friends, from w hence the vessel conveyed 
us. May not a similar piocess rouse us from this trance, 
and rccal us to the occupation we had left ? — May not a 
new and unusual impulse upon any organ of sense, startle 
and remind us, that wc are trifling with time ? — May not 
the train of ideas, furnished by % reverie iteelf, lead us 
back to the very subject which^ngaged us, prior to its 
commencement?— In either way the reverie yrill be ter- 
minated. The firing of cannon may break in upon my 
fit of absence. When once awakened, but not tiil then 
I become conscious that 1 have been guilty of relaxation 
from vigilance of attention, and return to my study, 
pleased, perhaps, with the excursion, but not without 
dissatisfaction on account of my loss of time. The same 
eflect may be produced in the instance of simile al- 
ready mentioned, if the associated ideas to which the 
simile of the ocean had led me, taking a retrograde direc- 
tion, conduct me back to the primary subject of com- 
parison. 

When listening to the discourse of an orator, or lecture 
of a teacher, we digress in a similar manner, and are 
called by a look from the speaker by a pans® ; — by A 
sudden transition 5 anew figure; ora of 

or of thought- This reSeettpA may seyve to Anuflae tiie 
art of keeping attentiioii awake jn — }t 

mend the impressions we have enumefalpd; AS il4fp m* 
pedients in oi*atory ; and explaia tliA Wkidh 

imikc# 
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makes us \vish to have a public speaker in our vlev^, 
while we arc listcningto him. 

When the habit of mental absence is sufficiently con- Mental ab- 
firmed to constitute a disease, the appulses of external ^^trcmc is 
objects, which would interrupt reverie in stronger minds, digcaic 
arc found to strike upon the senses in vain. A man is 
mentioned in Zoonornia, who, during the paroxysm of 
reverie, was reciting some lines from Pope, one of which 
he had forgotten: it was several times inefiectually shouted 
in his cars; till at length, after much labour, he recol- 
lected it by his own efforts. Yet though such appulses —which is not 
do not destroy, they sometimes harmonize with the wak- ext*ernaf im- 
ing dream. In this case they excite attention; and the pressions; 
reverie, wi^j^oiit being broken, insensibly glides into sub- 
jects connected with these appulses. In the work we 
have just now quoted, is an interesting account of a 

young person, who, while lost in reverie, heard a passing though they 

bell; and without being recalled to a consciousness 
wandering thought, was soon after Jioard (o say, I 
wish 1. were in my grave;” — and pulling off her shoe — 

A little longer anc^a little wider ; and even this would 
make a coffin.” 

Such are tlio various kinds and degrees of reverie. The It is of great 
enumeration of them was necessary to the discovery of 
tJiose means by ^hich this menial affeclion maybe regu- Uiat they 
latcd or remedied. The subject is of the Jiighest import- sl“^>uld not-m- 
ance lo those who are entering upon Iheir studies ; since, 
as it is an argument against wasting much of our time in 
sleep, that we may be said only to live while we are 
awake;— so, with regard to letters or business, it may be 
asserted, that wc do not study all the hours we number 
at our desk, but those only, during which the vigour of 
ounninds has been exerted in onr proper employment. 

There are several metliods by which reverie may be 
regulated and modified. 


1st. The abstraction of excitement produced by ex- Reflections on 
ternal will, in most cases, give a preponderance revenc 

o n the slie of study, and thus be inimical to reveriej. A Tr whl^flw 
walk along ]phc3,|5hore is more favourable to abstraction, reverie, 
than in ag^iWQ or terrace, where the frequent turnings 
interrupt ililfiectioQ. Philosophers in general have 
VoL. XV.-^OcT. 1806 f Q shunned 
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Solitude. 


Town lilc. 


Whether le- 


sliunnotl the town, that its noise and bustle might not 
disturb their meditations. Nevertheless, we have heard 
of some, whose minds were more active amidst the uni- 
form, mingled hum of the throng, or the noise of^a car- 
riagi*. than in more tranquil scenes. This may be 
accounted for l^y assertiug^ 1st. That such uiiifoim 
sounds nidv be from habit, associated with abstraction, 
as opposed to levcrie; and that i' is only by sharp, sud- 
den iiupubes, and not by unilorm and accustomed sounds, 
that abstraction is discomposed ; and That, when 

this is the case, the sounds in question will drown all 
others, and thus weaken the intlucncc ol their excitement 
in disturbing abstraction, and producing reveiie. Here, 
however, a dilllcnlty arises. If I remove m) s^ijf to silence 


ticat be most and sobtude for the purpose of philosojihical abstraction, 
revene^^m to reverie by any means find its way to m} mind, and 

abbtracuon. experience proves that no silence and no solitude can ex- 


clude it, — will not the absence of excitement from exter- 


nal obj^'cts lie favourable to the conbniiance of those idle 
niu^iu”s, which 1 have taken pains to avoid? The first 
ob}oct of a student is, to preclude the advances of reverie ; 
but when its spell has stolen upon him, external stimuli 
become dosiiable in order to dissolve it. Hence a retreat 


into the shade will only facilitate reverie; unless we carry 

along with us a lund of mforuMtion, on which we may 

ruininate: an objec* sci nee to occupy and interestus; 

and an inhe leii vigour of inipd, which shall enable us to 

resi'-t the slighter imjvr^'ssioiis on our senses, from which 

Sccont! siolit of deepest retreat is not cxcmivt. The superstitious 
fhc Hi- .ilands , , . . , , j , 

ot Scoilaiid. dreams winch ar known by the name ot second sight, 

are found amongst the most uninformed of mankind, in a 
country wdicre the absence of disturbance might favor 
the higlmst speculations insrience. The beach ot the sea, 
which I M o chose ns the fittest place for pliibwoplncal 
in^trr< ‘ n, has in ou^ own country become the fav ourite 
ban ‘ I the indolent and the unthinking. 

Reverie isbvc- ^ ects and circumstances may be so disposed as to 
accordincr ' reverie a pleasing or pensive, and as we shall pre- 

jts cause.* 8- refiiitd or inelegant direction, I believe it is 

unnecessary to gsk, whether the mind will not be more 
apt to depart from serious meditation in a gaudy chapel, 
1 than 
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than in the soli'inn fijlooni of a caHi^draL Tf is reniarkod 
by an eminent modical wrilei, that inirodiiced by 

openiui; the Window-shuttcis, i^avt* a ^‘ 5 >er cmsI U> the 
ideas of a patient who labotired under reverie. 'J’he stud/ 
of Tasso was a (iolhie apaitmi'iK*, a»ul Jk‘ fancied liis 
familiar spirit to roiuerse with him through a window of 
stained glass. 

If wc can contrive to cflTect, daring the reicrie, English 

. _ j 1 ■ I i.lturTy is c il- 

quent re-action oi any circunis(rfnre connected w uh 

original employment, we shall, by this m(‘ans, fiecfiientl^^ the mind, and 

bring back the mind fioni its tveursion. It has becTi as- rcvc- 

nc. 

sorted, in favour of tlie liturg}- of the Church ol England, 
that, by being bioken into short praters, and intci spersed 
with frequent i^*sponse% to be spoken b} the jieople. it l^ 
accommodated to (he frailty ot hirnan nature, and has 
jirovcd an excellent method of recalling the mind, too a]it 
to wander, even fioin its ino^t hnpoitant oc cupatioii-^, 
audits most sacred duties. 

A house* of woishipis certainly the most suitable place 
for acts of devotion. The iniiid is no soonei inat teiilive, 
than it secs afound it objects tonriected with religion, 
which upbraid itN weakness and check ils aberration. 

I now coniC* 111 the last place to enumerate the remedies Studjr is a rc 
I would pioposefor the discas^'d state of the mind, which mcd\r^i^r this 
lias been the subject ot ihe present disseitation — and ^ * 

these all rest upon a single priii(ij)le. The vis insita'"^ 
of the mind, mclimrig, b) a voluntar} < xertion to the side 
of stud) , c onstitutes the power of ie''i*>ting the .'L<l«ce^ 
ments ol external snniuli, and of bidding dctiancx' to re- 
vene: — and as reveiie has been shewn to pioceed fioni 
mental relaxation and debilit), whatever prcxtiices 
mental vigour may be pronounced ai> antidote to it. 

Now mental \igoin. is, in great mcasuic, regulated by — ruad^oi*ho- 
the strength C 7 f the body ; so tha^ iit( rary pcisom, who 
are desiunis to preserve their iiinds in a prcqier disposi- 
tion for sludying with the greatest be n.el?t, should rcmein-^ 

*»er, (hat with res]M*ct to exemption from reverie, it is 
only “ in corporc sano” that the mens sana.” is to be 
found. 


The first remedy accordingly which I shall mention i*?, 
frequent and habitual exposure to a pure and bracing 
Q 2 almo^^phere, 


This is pro- 
moted h) rx- 
po^iai c lo tlwt 
ivpea air. 
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atmosphere. The influence of different states of the 
atmosphere^ in sharpening or hebetating the powers of the 
mind, was so well known to the ancients, that to this 
canse they somefimes ascribed the diversities of national 
charaefer. Inter locorum naturas qnantum intersit, 
vidimus. Athenis, tenue coelum ; ex quo acutiorcs etiam 

putaiifur Attici: rrassum Thebis, itaque pingues 

l^ebani.” A sharp and salubrious atmosphere, by invu 
gorating the frame, will t^iis render the mind alert and 
active, and intent upon its employment, 

—and by tem- Anolher important remedy for habitual reverie is tern- 
pcrance, perate liviiig, equally removed prom abstinence and ex- 
cess*. F or too great abstinence is a direct cause of men- 
tal weakness ; while repletion renders bs:>dy and mind 
sluggish and torpid. 

is the property of stimulating articles of diet to be- 
stow a temporary vigour, a strong action of the system, 
which is soon followed by exhaustion. Men of genius^ 
asBro^^n and Krskinc, ha\e accordingly been reported to 
have swallowed quaiititios of laudanum, previous to any 
occasion when it was necessary to call forth all the powers 
of theirmind. Xot content with the moderate and judi- 
cious tonic of a frugal and healthful meal, they have im- 
providently applied vmlent stimulants. But let not this 
fact be thought to rulitate against our argument. As 
long as the stimulus arts, the mind is, doubtless, invigo- 
rated, It is enabled to resi;^ attack oi impressions 
foreign to the subject m which it is engaged ; — impres- 
sions, which perpetually attempt to lure it froi^i that sub- 
— but these ject into the mazes of reverie. — But, as flie force of the 
destroy the niincl is then increased, by borrov^ ing to-morrow’s energy 
for the service of to day, to-morrow will bo spent in 
languor. The consequences indeed are less pernicious to 
the orator than they were to the physician. His mind 
may recruit its strength before a new exertion of its fa- 
culties is demanded. But the lecturer, whose labours 
w ere quotidian, must have entered his class with faculties 

* It U after dinner that our poet Cowper, describes hiinself as 
pleased with the movement of his shadow on the ceiling, and as 
thrown into a train of musing by the objects which his fancy beheld 
in the fire. 


enfeebled 
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enfeebled and incapable of exertion. Finding his spirits 
sunk as much below the point of cxhilj^ration, as his last 
doze had raised them above it, he increased the quantity 
of stimulus in a progressive duplicate ratio: — The iinfor^ 
tuuate Brown at length fell a victim to dram-drinking. 

The Turks, who chew 0])iuin in largo quantities, are 
much addicted to reverie. Some traveller relates, that 
he has observed a native of Turkey sitting from morning 
till evening in the same posture, poring in a stream where 
he had ti\ed a bottle, tor the sake of being thrown into a 
pleasing rumination by the bubbling noise it made with 
the water. 

They who have indulged their minds in a habit of inat- 
tention andUwandei ing, are apt to prolong their time of 
study, that they may finish, before they rise from their 
desk, the task they have allotted for the da) : under the 
impression that they arc by this means redeeming the lime 
they have lost in dissipation of thought. 

This IS a mistaken economy, and proves no saving of 
time in the end, lie, who, greedy ot knowledge, neglects 
to accustom himself to icgular bodily exercise, will find 
many of the houis which he has passed at his desk, to be 
undeserving of being computed with the hours ot actual 
improvement : and will thus become sensible, that if a 
certain portion of time had been given to exercise, the 
hours oi his actual improvement would have been more in 
number. When the bod)^ has been sedentary and indo- 
lent, the faculties make fruitless attempts to gra^p the 
objects of their study. — This is the case in reading: it is 
still more so in composition. With great wisdom, there- 
fore, did the (rreeks mingle gymnastic exercises with the 
study o( philosojiby, Jn the morning, alter the spirits 
have been recruited by rest, the mind being (with the 
body) fiesh and vigorous, is not disposed to deviate 
from the 'subject presented to it. It was accordingly at 
this time of (he day, that the kings of Fgy pt transacted all 
their public business. 

In the evening these circumstances arc altered. The 
fatigue and the meals of the day, and the rcciirrcnce.of 
tlie images that have passe'd before the senses, are inimical 
tp the vigorous stretch of intense thought. Brutus used 

to 
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dicted to reve- 
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Ijong- continu- 
ed study II un- 
productive. 


Much of tlic 
time of him 
who t ikcs no 
exercise is use- 
less. 


Evening stu- 
dies are of lit- 
tle value. 
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to rem] in his font, at midnight when lih frame was de- 
bilitated^ und lis spirits were exhausted by a long mareb, 
and by the heat of the morning ; — ^'when his mind was uii- 
"Hic spectre strung, and prevented by weaiincss from exerting its 
pon er* with one fixed direction. May not (lie ‘^i^cctre 
ha^ebeima creature ot his imagination vhen thu^ pre- 
^ disposed tor rexeiie? when his ideas consi^i ul ofcunfiiscd 

concepii ms. frirnisUed partly by his book and partly by 
hi=^ fine} . A^n*! nill it be deemed extravagant to conjee- 

tiire. that (he passage he Musieddiiig may have been (lie 
story of the dying Hramin, vlio f3rt>phe<ic dly 'VMirneii 
Alexander that thi‘y 'hould uuM't at Habylon r 
P ict uppnscd 1 am aware, that (he mind- when deepi} engaged in 
Study, sometimes overeoinos ‘'lee]), and rissjim^-s a new \i- 
gour at a late hour of the night. Jn this casi*, emdain 
degree of fevin’, in other words., of increased action, ha$ 
taken place; which w dl be followed, and proved to ha\o 
existed, by commensurate mental debility and iic^^ous* 
ricss. 

Some,"’ sav s a modern aulhui, look over w hat 
tho} want to remember., imm(*.iiaiel} before^ going to slce]> 
at night, because then the mind not at terw» arils busied 
about an} ideas that might drive u awa} : or in the morn- 
ing on first get/ing u}'., becauM' iIk mind is not then 
pre-occupied will, an; idea*' which ma} hinder tlu- sub- 

jec'fs getting fast hold ol it.” (fcrantx Pm/oral 

Care. 

^On the whole, whatever destro} the balance between 

Pb-cased sensi- * It b a law in the aniin d otcon(>mT, that ven ihillfy acciiinidatc'^ 
h{Hty and im- as irritability is exhausted . in ulhci words, th.>t titc uervous fibre 
paired nuiscu- becomes more srnsihlc to impre osions, as the- muscular fibre hccomea 
4..i.r vigour and vice versa. — Pi eternatural or diseas^cd ./ca&ibiii'y is not 

coiiconiitant. the strong lalwurtr oo much as in the hysterical and debili- 

tated female. The author of thi'i .-"''ay, wdio can encounter without 
mental pain, any scenes c;f distie'ss whi Ii Ir may witness in his pro- 
ftshion il character, in tlie mo’ aing, whe n the frame is in tonejhas 
observed in himsclt a propendiy M be much affected by them, when 
presented to him after fatigue 'Oid long fajting. Whatever accu- 
mulatcb sensibility, incr s the mind’s liability to be acted upon 
by extern.d stimuli, auci c 'rltd away by them from its steady ob- 
servance ol the object of it-, s _d) * And since the exhaustion of 
irritability pioduccs this clFtct, the propriety of the foregoing in- 
junctions is evident. 
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body and iliind, whatevei iiupairs <lio firm tone of the Literary men 
animal fibre, ou^ht to be studiously avoided by 
whose habits are literary. The defulity subsequent (<» a bilit^ , lor tlusc 
debaurh, a uarm cliiuiile. fatij^ue, corpulene}, aie all 
favourable to reverie. And ever} ihing that br.iccs the 
fibre, and{;i\es the system (not a sudden and .iiliiie«ai in- 
crease of action, ) but perinaneiit streuj^;!}! and '-xlidara- 
tion should^ with equal ear^' be resoited to. 

But for the mental disouler, which has been the subject Mentcd i/nu- 
of our discussiv)!!, we must look, in the second place, foi dit. rc- 

“ « ^ ^ ’ V J 1C. 

other remedies in the mind itself, when consiilcred ab- 
stractt'dl} from (he bod} . 

Much beu('(it will be derived from conquering a sickly To avoid li^ht 
taste for Hglft a^id desultory reading, and abstaining; from n^. 
an hnmediate application to tlie tine aits. When they, 
w ho have indu’i^ed in such pursuits, eii2aL>e in studies of 
more solid ntilit}, (liev find the perusal ol histoiic fai Is, 
or the prosecution of phibwuphical aiijuments, perpetually 
interrupted by the involuntar} lenieinbrancc of their fa- 
vourite and less sin ere ernploMnents. Mathematics is a Matheinatics 
science w orthy of beini; recommended to 3 outlu 
iiuleed, demandlui; Ihe attention of all ’whose habits are 
literary ; not so iniuh for its own sake, or foi that of the 
other scienet's which cannot be understood wi'' a 
kno’vvled^je ofit, as on aet'ouiitol its im])laiihi*_ h.)biL> of 
abstraction and of bs^tovving the abiii"\ i<» lasten the 
poweis of the mind upon any sulijecf, ind to iiu'-iii it 
till it is thoronghl} investigated'^. 

Here, howcvei, a caution is ne/'es’-aiv Jdegant Jilera- clci^.uit li- 
ture and the fine aits, although ihu" fhe 

mind W'hen they are made (he uiaiii object of jjui suit, m cxlillai.uiu^ 
may in certain cases b“ calhd in with advantage, as re- ‘^hc!,hmciu. 
medics for reverie. W ben (iie mind is under the iiillueuce 

* In comparing the efitets of thcdiflcicnt leading branches of Qxiorri md 
education at our two univci sitics, it has been remarked, that per- Cambrnl^ au- 
sons who have studied at Cambi Idgc, adhere long and steadily to an dents cuni^ 
argument, iu conversation; wliile Oxonians, -whobc pursuits arc 
more elegant than philosophical, arc content with a more superficial 
examination of many subjects; but afford gieater pleasures to their 
companions, by the dcsidloiy variety of the ideas which they com- 
municate. 


of 
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of any passion^ Joy, surprise, grief,, indignatian^ whiclt 
deprives it of the ease and exemption from solicitude re*^ 
quisite to its applying %\ith effect to abstruse researches 
. or what is called serious reading, — it will then be its 

philosophy to lure attention into the paths of literature, 
with the elegant classic, or interesting narrative; — with 
the works of poets or dramatic authors ; and with com- 
position on its favourite theme: — stimulants powerful in 
calming the soul, and charming sorrow into tranquillity, 
w hen rarely and prudently applied ; but which would lose 
their effect, if they were daily administered. 

Objects which Another expedient, which it will be prudent tp adopt, 
the removal of our place of study, beyond the reach (if 
avoided. possible) of every object and circumStailcenvhich being 
presented to any of our senses, is apt to seduce attention* 

' The fragrance of flowers, the voice, of music, the portrait 

of a friend, the hum of men, has each its train of associated 
ideas, to pursue which, the mind of the student may in- 
sensibly be drawn ofi'from the object of his study. And 
if the student wishes to obtain a depth of thought, a 
closeness of reasoning, dispatch, or perfection in study, he 
will reserve these luxuries for the hour of relaxation. It 
w as one of the maxims of Lycurgus, that ornaments should 
not be placed in the council halls, as they tended to alien- 
ate the attention of the judges, when listening to the 
pleaders. 

Art of memory. The art of memory has been said to b& the art of atten- 
tion ; — the art of preventing the operations ot' the mind 
frojn being broken by short reveries, to which weak minds 
are decoyed by every sound or sight that passes. It is 
possible for a New ton to be so deeply absorbed in thought, 
and to have practised abstraction so thoroughl}, that the 
Remarks on flring of a cannon will not break the tra in of his ideas. — 
men^ Supposed common minds, conscious ol their inferior strength, 
straction in all ^^d of their greater aptitude to be interrupted, should 
situations. cultivate fetters in places where the few est and the weakest 
Newton, Col- are applied ; — in the shade, remote from noise, 

and not exposed to passing objects. Colbert’s having said, 
that his raiiul was always most active in the midst of Pari^P 
if not fully solved in ihe former part of this essay, may bjS*| 
considered as a proof, that that minister possessed a wail^Sf 

imagination^, c 
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imigtiYation, {guarded by n vigorous intellect that he 
was willing to give loose to the wanderings of fancy, im 
the midst of rural leisure : but ever associated the recol- 
lection of want of time and fulness of occupation in the 
metropolis, with the first aberration of thought from the 
subject he had before him. — Besides, it is rea onable to 
suppose^ that the studies of Colbert, when in Paris, were 
confined to the politics of the day ; a subject which, by 
engaging Uvery passion, must have entirely engrossed at- 
tention, and deadened the force of external stimuli : 
whereas his rural lucubrations had, probably, for their 
subject, topics of speculative philosophy, less interesting, 
less relating to self and immediate concern ; and therefore 
less endowdb with the power of detaining the mind, prone 
to her favourite sallies of digression from her main em- 
ployment. Nothing can be more absurd than an attempt Literature and 
to unite a life of literature and of gaiety. — The remcm- diversions can- 
brance of glaring ol)jects and tumultuous pleasures, per- com- 

petually obtruding itself on the mind, will soon convince 
the scholar, that his efforts to make thought and dissipa- 
tion of thought meet in the same mind are vain. — The 
recollection of past, or anticipation of approaching frivo- 
lities, makes abstraction a painful and violent, 1 may 
safely affirm, an impossible exertion. The conceptions of 
an effeminate imagination unsettle the mind ; —they float 
upon and confuse the ideas supplied by study. 

Indeed a habit of study and abstraction is the most Habits of ab- 
powerful preeautioii that can be adopted against the in- straction gra- 
trusions of reverie. — Reverie resembles the enemy the 
mankind. Resist it, and it will flee from you. The veric. 
oftener and the more vigorously you oppose it, the less 
frequently will it recur, and the weaker will be its at- 
lacks. While the idler and the man of pleasure cannot 
peruse even a few pages of a novel without mental weari- 
less and wandering ; — the student will in time bring his 
mind to the ability of prosecuting for many hours, the 
deepest reasoning, seldom interrupted by reverie, and 
never overcome. 

When speaking of the force of habit, we cannot fail to Extcmporauc- 
Teddminend the habit of extemporaneous^spdaking. When ipeaking. 
a man finds that his words must iiow in an uninterrupted 
* VOk. 'XV. — Oct, ld 06 . R 
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0 succession j that liis idcQS must keep pace wjtth 
be will have no leisure for idle musing. 

The various Let us suppose, a contention held betw'eenthe employ- 
hywW^^attcL which engages on the one h^d, stnd the fitimuU 
tion may be that ' act upon our senses on the oilier. Each strives to 
fixed to a sub- draw the L^tention of! the mind towards itsejf. If the cm- 
ploy men t be^plcasing, or if several of the Senses, instead 
of one, he engaged in it, w'c may consider it as the stronger 
party, as havJ^jg the greatest force on its side. Afteniiou 
would^|jc less apt to uaver if we were to transcribe, than 
if we read a passage in any author ; if wc sa^ a drama 
performed on the stage, than if ^\epei used it in the closet; 
or if uc w't^e prtisent at a parliamentary debate, than if 
it only rcacll^^t^'''^ls through the cold medmni^of a news- 
pa])ec. When the mind therefore is agitated, and inca-. 
j.able of intense application, it will be well to betake 
ourselves to any occupation of which we are euthusidsti- 
cally fond. Whence arises the fluency of the unlearned^ 
itinerant preacher. It is to be ascribed to the two last 
principles on which we ha\c expaliaied, habit and enthu- 


An expedient It often happens to those Avho devote much time to 

to prevent readinff or com position, that as soon as their reverie com- 
wandenng of , - ... 

mind. mencuB, they unconsciously remove their eyes Irom their 

book or writing desk to some particular spot in the apart- 
ment wliich may be favourable tp mental wandering, or 
associn»ted w ith it by^ habit. Now, if they 'would pre- 
\ious l)v> \ tcTthc idea of this spot, the idea of conscious- 
ness that they hav e departed Iroin their proper occupation, 
they would probably be enabled in this manner to check 
the fit of musing at its commencement, and to save-^tbe 
time w'hicli w ould otherwise have been svpiandcred. No 
one is unacq^painteJ with the story of the orator, who 
could not plead witl^out holding a string in his hand, for 
the purpose of recalling his waveiing thoughts. The biting 
Biting of ibc of our n^iils, during composition, i^ay be referred to the 
nails. * same cause. We associate the idea of this practice with 
that of our first and main emplo^menl, so that the former 
is never present without the latter ; — aj<d any tfain 
pfideas obtruding thejnselveg on our study are at a 
distance by the recurrence of the practice alltided to ; 

* which 
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whidi we have previously identified 4rith the- recollection 
of our original object of contemplation. As naiUbiting 
is intended to fix abatraction, drumming with our fingers ' 
is a practice, by which we promote reverie. This it docs ® 

partly from habit partly upon a principle already 
mentioned^ namely, that a gentle uniform stimulus draws 
attention from all others, except such as are sudden and 
violent; which will dissolvo any reverie, however inter- 
estingj and however artfully promoted, unless in a 
diseased state of the mind. , 

If, therefore, we find that this last mentioned practice 
is favourable to the continuance of our minds ni the re- 
gions of imagination, we must frequently, when we have 
greater command over our thoughts, study to connect and 
blend the practice with internal disapprobation of our 
indolence. * l 

If, however the habit of reverie have been too deeply If reverie be 
fixed in our minds to be entirely eradicated ; — or if (as is 
the case with many) we be unwilling to part with this regulated ; 
pleasing weakness, and consider the moments spent in such 
desultory musings, as the most delightful Of our lives, w'e 
ought still to be anxious to regulate them in such a manner 
as^o prevent them from being either unprofitable or cri- 
minal. ^ 

We may hinder them from liecoming unprofitable, by or rendered 
'cultivating a taste for inlollcclual plca^uirs : by habitual Profitable, 
application to a variety of biaiith^ s of stud^ ; — and by 
frequenting the society of the learned or thc^efincd.^ The 
reverie, wliich we cannot conquer, will thus be converted 
into a rational cniployiucnl ; — foi taste and memory will 
direct it to subjects of science and utility. 

The best rules for preventing fits of absence frehn 'be- xhe reveries of 
coming criminal, will bo found in that book, which is *the ^ virtuous and 
highest authority on this part of flic subject. Keep dhc 
heart with diligence, for out of it proctedevil thoughts ; — .rcprwach. 
the springs bf conduct; the issues of life. Be strenuous 
in casting down imliginations’’ that arc contrary to 
virtu© ; and bringing every thought into the captivity 
of principle.” The aiif%ors of the book from whence 
maxima are extracted, wwe aware, that it w^as im« 
jput ati entire emi to the influence of mattor 
^ over 
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the oiiii^ Atul iiN^Ilisli rewie* Tlwjy kiiw 
$$ Iosif «s iko liiim«ii frame ooiitifiuet]' in paaftent com»f 
ditiom;*— “ tba cormptible body wsmlil pjRes$ 4 owi|. liic 
incorruptible aoul/’^They therelore enjoined the piiriS* 
cation of the thoughts ; in order that whenever jmntier 
should exert its induence upon mind, and force It into 
unconscious deyiation from its employmenty mind mtflit 
be invariably led by inclination into the paths of innoeejat 
if directed to 01* pious musing.— -Quinctilian relates of his S01I9 that 
idence^the^ consequence of his strong attachmeut to letters^ iMiylford 
i^lheeqptem- escaped him in the delirium of a fever, that had not a re.^ 
With sa- ference to his favourite occupation. Thus when the 
scientific mind recovers from a parovysin of reveriOj it has 
the satisfaction of reflecting that its time has been well 
emplcyed; — that if it has not been madithtiflg some new 
effort of its powers, it has, perhaps, been dwelling on 
fiomo elegant thought, or glowing description treasured 
up in study, or heard in conversation. And, in like raan^ 
ner, when the reverie of the 1 Irtuous man is at an end, he 
finds, that, while it lasted, he has cither been forming a> 
good purpose, or acting over in fancy, a benevolent decd^ 
Far ditier ent trams of thought pass through the imag^ 

, The vicious nations of the ignorant, the vicious, the sensual. Ilthew 
and sensual minds are not mechanically diivcn to recollections that 
remorse and bitterness, the bight's! pleasures of 
their reveries are the remembrance of some frivolous en- 
joyment, or anticipation of the pampering ol some base 
appetite. An Apicius will feast again in fancy on the 
banquet o( yesterday. Au Alexander’s mind will leavq 
the scene which sunounds it; thrice to vanquish uU 
hU foes, and thrice to slay the slain.” How far in frivo- 
lous minds a human passion will get the better even of 
devotion, may be seen by referring to our gi^cat dramatic 
barej**^ 

** Wh«n I would thiiflc and pray, I think and pr^. 

To several subjects ; heaven hath xny empty wor^ , 

Whilst juy invention, hearing not my longue, ' , j 

Anchors on Isabel.” 

The omm^nu , unprofitable reveries ^be also brolfb^ by 

of a chamber hay ii^ our^tiidy hung round with portraits ofhmmos 
<^C«entwwI modern-vtthorpj of 
wcakne^. ^ have 
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hammkt^ue^ eakineii€€ #v power^ by ia«iitAl A^ity und 
pmef»taiiwcr,,aiiii nm cftlculaifeei to roiifle tiie slumbering 
mind to emulatioti and energy. And in like manner may 
we dissoke the spell of reyeries, into which e?il thoughts 
are apt to enter, by the pictures of a Saviour, or of a d&» 
parted or sainted friend. Who would not return, with a 
blush, from whatever criminal conceptions he had hung 
upon, when he encountered the eye, and fancied that he 
beheld the fi owTn of personages so sacred ? 

To propose a total preventive or cure for the disease I Reverie mav 
have been considering, has neither been my aim nor my 
wish. The aim would be inclTectnal, as long as mind and laxation. 
body depend and reciprocally act on each other, as they 
do in the present existence.— The wish would be the dic- 
tate Of that cofe philosophy, which seeks to shut up one 
inlet of those few, harmless delights, that heaven has ap- 
portioppd to us, and that nature has commanded us to 
husband. Yet tJiis riot of fancy should be seldom and 
carefully indulged. If it be sometimes allow able to slack- 
en the reins, with which the mind is held attentive, never 
let us throw them entirely away * — for though it would 
be pedantry to suggest, that since moments thus passed, 
arc inconsistent with our active duties, they ought with- 
out reservation, to be condemned ; — w e ought, neverthe- 
less, to beware ot every relaxation, which pre-disposes 
the mind to habitual inactivity- 

Stimuli may be increased to so intense a degree, that Few minds can 

attention will be compelled to leave the fondest obiCct on stimuli by 

, 1. 1.. 1 ,, abstraction; 

which it broods, and to obey their impulse, r or although none can do it 

we have read, that Archimedes was solving a problem perfectly, 
during the sack of Syracuse, that Newton was often in- 
sensible to his meals having been brought before him and 
removed ; that Cicero calmly pursued his studies while 
his mind was dejected by domestic grief and harassed by 
public vexation *yet it is certain, that pain or hunger, 
fear or sorrow, or joy, or any violent passion, will, in 
most mhids, overcome the deepest and most philosophical 
f^bstraction. 

‘Little credit is due' fo the stopr of an Ita)ii|s pldloeo* The amid can- 
being so wholly absorbed in cotiteaiplatio% ^ ^ ^ overpower 

aiicoitMi0ii8|th«t be mu the ifmek.— >gl.«k i» caK ^**“**** 

|o 



1S6 APPUCA'TIOl^ OF CHAIN?. 

t mitid «n elegant sentiment nf our master of natiMrc^ wliose 

irorkft eterf pkit(Mophw wto reads l^em nili often litwre 
^ occasion to ^uote. 

« Oh’ >vho can hold ifi^cmhie hand, ^ 

• ' By thinking on the frosty Caucasus, See.** 


Nor is it fit it Philosophers, nevertheless, there are who assert Aat 
ihould. man may in time become so perfect tjhat his mind shall be 

unaffected by variations in the srtatc of his body. But even 
werdthis improbability to be desired, it surely cannot be 
expected ; for their mutual reliance is at present sogreat^ 
that it justifies the conclusion, that mind will never be* 
- comctoinnlpotcnt over matter, until it shall be altogeth(<r 
independent of it. 


Account of a Cranc^ tcilh (he Description of a Method of 
z^orking the Common Chain in Machinery^ so as to 
exceed Ropes in JlexibiliUf and strength, Mr* 

GiLeriiT Gilpin, of Old^Park Iron^^TVorks^ near 
Shffnal^, 

The common j£* ROM its simplicity of form, and facility of manufac* 
swcrc-^^pur- ture, the common chain, formed of oval links, has been 
pose of a rope, in use from the earliest ages ; and that it did not answer 
every purpose of a hempen rope in >\orking over pullies, 
was not owing to its peculiar form, but from an error in 
the application. * 

Reasons why it Every chain of this nature has a twist in itself, arising 
has hitherto from a depression given by the hammer to each link in 
failed. It has wcldingf^; and this circumstance, so trifling in ap- 
* pearance, is not so in ifs effects, and it has in consequence 

a pcrpetuaHendency (even when reefed |)erfectly straight 
in pullies^ and on the barrels of cranes) to assume a 
spiral form, which a plain cylindrical barrel, and the 

* Cofumuoi^f ted, with a model, to the Society of Arts, who 
awarded the ^ver medal and thirty guineas to the Inveutiir. Sec 
Vol. of their Transactions, where ^he present artkle iscA* 

Umctcd. ^ 

* ^ * f The^iftt m^y he by holding the piece of tliss ehaki by 
oUlJhMljMMl tkwing the Hnie* 4K<|g^waytt as it han^ doWn. 

, ^ common 
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comiaon pullies witlit«pmicircttlar grooves, are not in the ^ —and its 
least calculated to prevent. Hence the alternate links of cut^each othc?, 
the chain, in coiling round a barrel, -or working over when bearing 
pullies, form obtuse angles in assuming the spiral form, abarfcl. 
bearing upon the lower parts of #ieir circumferences, and 
forming as it were two levers, which wrench open and 
crush each other in proportion to the weight suspended, 
as well as prevent the freedom of motion in the links 
themselves, and thereby load the chain with additional 
friction. , 

A still greater obstruction to the uniformity of its mo- its coils will 
tion, is the tendency which the chain has to make a double 
coil as it approaches the middle of the barrel and crosses when they slide 
its centre, anti Aat of the pullies atrigh|^g,»gles, by means off; 
of which the chain is frequently Iwoken by the sudden 
jerk caused by the upper coil slijpping off the under- 
most. 

It is to these causes that ah the accidents that occur to and thus 

workmen and machinery from the failure of chains may they, will break 
be attributed (bad iron excepted), and which form the 
sole objection to their becoming a general substitute for 
ropes. 

As a preventive to these evils, I have grooves cast in The inventor 
iron pullies, of sufficient dimensions to receive the lower prevents this 
circumferences of the links of the chain, which work 
vertically ; those which work horizontally and form the 
gudgeon paKt of the chain (if we may be allow ed the 
expression), bearing upon each side of the grooves. 

The barrels are also of cast iron, with spiral grooves- ^ w hich ad- 
of the same dimensions, at such distance from ,each other mit the half of 
as to admit the chain to bed without the danger of a alternate 
double coll ; by these means the links arc retained at 
right angles with each other, the only position for free 
and uniform motion. 

The links of the chains are made as short as possible, 
for the purpose of increasing their flexibility, and they are 
reefed perfectly free from twist, in the pullies, ^nd on fhe 
barrels for the same reason. * 

When appKed in blocks, the grooves in the pullies — ir^nd pro- 
prevent the different falls of the chain, ^rom many 

in contact, an^ render plates between them (as in the 
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Vanoui 8UC- 
eettful applica« 


The method U 
easily to be in- 
trodi^ed. 


Enfmifawu. 


A chain ap* 
plied in this 
methodiamuch 
«^ore flexible 
and cm ia its 
work mm a 
eppe. 


w^f) bakdljt Oflueoesstry ; tbo p^Uidfi are in 
t^m&s^mce btoogbi closer tofednsr, €ie llllgle llic 
fidl from block to block coiHideraMy iHmteilM ; 

Hie friction against the plates entirily avoMeC Brass 
guards, witii grooTCh opposite to those in Hie pnllies^ 
are riveted to the blocks, to prevent the chain getting out 
of its birth from any a6cldcntal circumstance. Tills 
method of working chains I first put in |>racticc for 
Messrs. T. W. and B. Botheld, at these works in July 
last ; and it is applied in the working of cranes capable 
of purchasing from ten to fifteen tons ; in the working of 
the governor balls of steam-engines constructed by MeSiEh^. 
Boulton and Watt, and in the raising of coal and orefrotn 
the mines, for wliich purposes ropes had before beerfsolefy 
used at this marfufactooy. In all cases it has performed 
with the utmost safefj, uniformity, and flexibility; so 
much 80 that the prejudices of our workmen agaimt^,^ 
chains are entirely done away, and they hoist the heann ' 
viiit articles With more ease, and as great confidence of 
safety as they would with the best ropes. 

The same method is applicable, at a trifling expcsfltse, 
to all machines at present woiked by ropes, or by cljkius, 
in the usual way ; and all the common chains fk>w in 
use, may be applied to it with equal facility. 

With a view of ascertaining the relative flexibility of 
ropes and chains, I wedged an iron pulle)", thirty-one and 
a half inches in diameter, on the spindle of the pinion of a 
crane of the following descrijjHon, viz. 

Barrel, 30 inches diameter j 
' Wheel, 64 teeth ; 

Binion, 8 ditto ; 

Top block, with three pullies of Vi inches diame- 
ter; 

Bottom block, with i ditto, ditto. 

To the large pulley 1 attached a small rope, for Hie 
purpose suspending the weights in 
different loads, and the results were as follow : 

^ .. lU 
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The Crane 
was loaded 
with 

Took io hoist 
the loads 
when reefed 
withtheChain 
in grooved 
pullies*. 

Ditto, when 
reefed with a 
half-worn 
tarred strand- 
laid rope, 3|^ 
inches in cir- 
cumference. 

Ditto, when 
reefi^with 
the Chain 
promiscuous^ 
ly as in the 
common way. 


lbs. 

lbs. 

lbs. 

First. .3000 

63 

74 

80 

Second 1000 

32 

39 

41 

Third . . 500 

17 

21 

i 

22 

Total . . 3500 

112 

1 134 

143 


The chaiiti m 
the common 
waj" 18 less 10. 


The flexibility is ioTcrsely as these momenta, and 
proYOS the superiority of chains ; for (on the average of 
the trials ) with the chain in the grooves, 

One pound raised 31,^5 lbs. 

With ahalf-worn strand-laid tarred rope, 
three inches and a half in circumfer- 
ence, 26,11 do. 

And with the chain in the usual way, 

only 24,47 do. 

It also appears (contrary to the general opinion), that u 

chains are safer than ropes ; for it is an established axiom, safer than a 
that those bodies whose fibres are most in the direction of 
the strain, arc the least liable to be pulled asunder ; and 
in our examination of the pioperties of a rope, we find 
that the strands cross the direction of the strain in undu- 
lated lines, and consequently prevent its uniform action 
thereon. A rope is subject to this inconvenience even 
when stretched in a direct line, but more particularly so 
when bent over a pulley, as In that position tlie upper 
section moving through a greater space than the under 
one, is acted upon by the whole strain; and hence the 
fksquent breaking of ropes in bending over p^ullies, from 
the double strain overloading' the strands of wl^ch tk# 
upper section is formed. 


* AU the experimeiitt were tried with grooved pullici. 

VoL. XY.— Oct. 1806 . S The 
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The oblique The IhilvS of a chain are subject to the transverse strairt, 
bwln/*^r move in contact ; but as such strain is in prb^ 

considerable, portion, (o the length of the bearing, it must be Tery 
tri/lhig. Ail the links having axles of their o^n, the 
vhdfn movcfi simu/faiieoii^l^ zcith the stralfi^ and both arc 
in conH'qncnce rcfainod in continual cqniiJ'ht io, A chain 
in giooves nill therefore sustain as iiieat a weight when 
bent o\or a j)ulle\ , as it will in a direct linepancl cou^^e- 
quently is saler than a rope. 

• I A safe, uniform, and flexible nielhod of applying 
Chains ^rr less ^ ’ i i o 

nffcctcd by cx- eliains in the working of machinery, has long been a de- 

posiire than sideratum in the arts; for they arc but little aflccted by 
ropcb. * . • * 

exposure to the weather, or the heat of manufactories, 

whilst either produces the speedy destructc-oc of ropes. 

and hi t This discovery is of additional importance, as it sub- 

>i\ timci, as stitules a durable article for a very perishable one, and 

gi\os employment to onr own manufactories at tJje ex- 

. pence of foreign importations. — The durability is at Ica&t 

six to one in favour of chains. 

The author’s Though the drawing of the crane is chiefly intended to 
h^ahk im- convey a proper idea of the new method of working 
provtments. chains, yet it will be found to possess several other ad- 
vantages in point of construction, w'hLeli are entirely new, 
and calculated to increase the s«ifcty and durability, as 
w ell as to lessen the expence of that useful machin?. 
'rhemo;tl^c4 On reviewing the principles of a crane, we find that 

of thf trails- ijjj. ^ii(l<T(H)ns lire the iioints of resistance tOi the machine 
Ver sc pieces arc ' i v /• i 

commonly di'i- load, and conseqiienf ly the eUect of the transverse 

tant^trom tl.e citraiu upon the perpendicular, will be in proportion to 
^udocons. distance of the mortise, for the gib from the upper 

one ; and that of th(‘ oblique strain, in proportion to the 
distance of the mortise for the diagonal stay, from the 
lower one. 

——which rc- iVotvvithstaiiding these circumstanoi's are so evident, 

quires a they arc seldom attended to; for in general a large and 

strength of tim- . 1 i 

bci ill the up- expensive piece of oak, sunicient ofitsoll to make a crane 

rijrht piece. of double the purchase, forms the perpendicular ; tbe gib 

is mortised into it, at eighteen or twenty inches from %he^ 

top, td make room for the gudgeon, as is the diagonalstay* 

at five or six feet from the bottom, to allow a birth W* ‘ 

^ low lor the barrel. Thus the efiect of the trmisverse aftif 

I obUquQ 
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oblique strains of the ^ib ami (liaf:;onal s(ay upon 
pefidicuJar, i'j increased by their distances horn tho 
^udgeons^ ar points of resistance, and the perpemlienlar 
itself considerably wcdkened by mortices in.ole v\ [lere (lio 
l^realcst strenfi;th is required, ilence the tiequent failure 
of cranes of tlie coiiunon coiisti net ion, by tin* bieakini^ 
of the perpendiculars in the nnirti^es. 

It appears, however, that the various jiarts of a riane Improvement, 
formed of wood, cannot be connected tociether in any ^ mor- 

, * ^ " - ii-c pie^-ts. 

other way than by mortising ; and as this method i/o/w- 
derabl^ dtnumshe<i the strength of the timtfcr, 1 make 
use of cast-iron mortise [liece^. 

The perpendicular is formed of two oak planks, each Muhod of 
eighteen inches wide, four thick, and sixteen feet long; *:>.c. 

these, at thcTo}> and bottom, aie let into ca^t-iron mortin' 
pieces, \^hich retain the ]>Idnks ten indies asniiiitr. The 
barrel for the chain, ^yorks betueeii them. The piece at 
the tot> contains in the middle a dove-tailed mortise, into 
which a stock for the gib is fixed ; for greater security , 
an iron .bolt goes through the whole; the stock projects 
tyvo feet from the mortise, and a plank eighteen inches 
deep, and four thick, is bolted to each side of it to form 
the gib, the interstice between the planks forming a birth 
for the top block to slide in. The diagonal stay is ot the 
same dimensions, formed in a siinilai manner, and con- 
nected to the perpendicular, by being let into the lower 
mortise piece. 

In this mode of construction^ scarcely any part of the Advantages of 
timber is cut away j and the strength of the materials, so da ulcd^^" 
far from being diminished, is augmented by the cast-iron 
mortisp-pieces, the ^ib is brought much closer to the 
upper gudgeon, and the centre lines of the perpendicular 
and the diagonal stay, crossing each other at the top of 
the lower one, plad^s the whole strain as pear as possible 
in a line with the gudgeons. The bqsiness of the perpen- 
dicular becomes in consequence little more than that of a 
mere prop, and consequently requires no greater strength 
of materials than the diagonal stay. 

The top block is made of cast-iron, and has a groove 
three incites deep on each side, fpr the purpose of em- 
l^raclng the planks which forin the gib. 

^ S 2 Tq 
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Lower giidge- pl«eiiit tiie iaconyenietice of the dirt of Ihe floor 
«»• ^tUng into the brass of the lower gudgeon, and thereby 

obstructing the teroliftion of the crane, those parts s^re 
reverse to the common way, the gudgeon being fixed in 
the floor, and the socket par* t/hich embrace «f is cast in 
the bottom of the mortise- piece, as is also . r ’..annel to 
convey oil to the gudtf'^^T 

Heference to Mr. Gtthrrt Gilpin^ C' ane Ptatc III. 

Fif' 1 4. 

Description of Ftg. 1, Represents tht fr all its pai rs complete, 

the crane by j * i 

refcrencet to ready f„f work . 

the plate. A B, The T'^pcndiculai, '^'•med of two oa^cn planks, 
earb p* teen i^che'’ wid Ihit^^ Hnd'sixteen 

feet let into cast-^ror' monise pieces C D. 

EE, Theba .n "or the cL whufi w jrks between 
‘ two pla< ks of ^ ri oadirnla^ v 

F, The top fiete, in ihe vjiddle aMove- 

tailf 1 r t" iuro MiM(h 11, a srock for thegib, 
is fi\e(l , ( lion b^U goes through the whole, for 

greater '.ecuiit^ Th? stock projects two Icet 
from the moniM, d two planks I ^^eighLcn 
inv hf s 'et ^iir th»ck, are bolted one on each 

fid^i of.t t uTi the gib, the interstices between 
th^^e pi’ V iOrniinga birth or space for the top 
block # > Slide in. This block is made of cast 

iioji. Hjd has a >rooTe ri so inches deep on ^uch 

M, The (iidgonai stay is of the same dimensions as the 
gib, formed in a similar manner, and connectei^to 
the perpendicular by being let into the lower mor% 
tise-piece D. 

N, The handle or winch which turns a small pinion O, ’ • 

fixed on the same axis ; this pinion works la the / 
teeth of the w heel P, moving on the same axle as 
the barrel £, on which the chain R lies in spiral 
grooves, 

S, The block and hook by which the good^ are raisef. 
Fig* Is a side view of the handle N, ^e pinion Che 
toothed wheel, and the barrel £ placed befwixi 
the tw 0 uprights A B. 

mg. 
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Fig* 3) Showf upon an enlarged scale part qf the barrel E, Description of 
and some of thq chain lying in its prope|‘ position the crane by 
in one of the spiral grooves^ or channels : it ib to 
be noted that the lower edge of one link lies in 
th^ groove, and the link upon the surface of 
the bajrrcl, and that by *his means the chain is 
prevented from twisting <a winding upon the 
barrel. 

Fig* 4, .5i- ^ws a sc ’'tion of part of ‘ e barrel E, in order 
to point ou ^carly the manner in which one link 
Mes"*'’ the other link on its outside; it is 

contrasted ’ ' Fig. 7, the old ir^thod of working 
chai» ^ 


V^f 

Construciion of 'he Anchor Mt.i Pa in C rah mi" $ dead 

heat Escapement* Bjj Mr Benxlit. 

Tc Mn. NiraoL^oN. 

Sip, 

•A.S I have always found the n { . ,g method of draw« 

ing the dead beat escapement or e. rks ve y useful and 
correct in practice, if you think ivot^erv »b a place in 
your valuable Journal, by insertk.g it, ^Ouie assistance 
will probably be afforded to woikmcn q that branch of 
mechanics: and you will oblige 

Your’s, 

Norwich, J. BENNETT. 

$ih August, 1806. 

Draw the line A B (fig. 4. pi. III.) on which describe the Construction 
circle B the size of the intended swing wheel: then, accord- a^d^pallcTs^^ 
ing to the number of teeth the pallets are intended to scape Graham’s dead 
over, say, As 60 1 is to 360, so is double the number in- heat. 

* Certificates of the highest respectability' are mentioned in the 
Transactions, which were sent to the Society in proof of the ad- 
vantages derived from sixteen months daily work of chains applied 
in this method^ 

t The first proportion must always be double the number of 
|Ceth in-the swing wheel. 


tended 
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Coofitroctioii one more to that proportion; thus, suppose t|ie 

of the wheel number intended to scape over was 9, double of which is 

and pallets for >vhich add one, makes 19 ; then work it thus : 

Graham. dead 

19 


6,0)68 1,0 


114 which is the exact sp^c® 
taken up by nine teeth and a half, half of which is 57 ; 
then on the circle already drawn set off on each side the 
line A B, from an exact line of chords, 57 dcg^ec^ ; from 
which points draw lines to the centre of the circle, then 
on these points where they intersect the circle, erect per- 
pendiculars, and prolong them till they infcTscct in the 
line A, and this intersection is the centre; of motion for 
the pallets, from which centre draw the arch C C, 
through the circle wdiere it is intersected by the lines 
from the centre, or (hose points wliere the 57 degrees 
fall ; the arch thus drawn is the receiving and leaving 
pads of the pallets, the inclination, or inclined plane ofihe 
pallets to form an angle of 60 degrees with the lines 
drawn from the centre of the wheel to its circumference; 
thus, from the point (as a centre) where the arch C C 
that forms the pallets intersect the circle, draw half a 
circle D of any s’ze; then for the receiving pallet E, set 
off from the point / an arch of 60 degrees, which tviU 
fall on the circle at then from that point, and the in- 
tersection of the arch C (’ with the circle B, draw a line, 
which gives the inclination of the pallet E ; and for the 
leaving pallet G, make a similar circle, and from the 
point h set olF 60 degrees, which will fall on the circle at 
?/i, and draw a similar line as before, which gives the in- 
clination of the pallet G. 


JnvesiTgaiiof^ 
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. VIII. ^ ^ 

Investigation of the Principles zchick shezo that it zeould 
be much safer to jump from the Back than from the 
Side of a Carriage uhen run azcaif zeith bif unruly 
Ilonies'. In a letter from J. E. CcvanTj Bsq, S^c. 

To Mu. NicnoL«»oN. 

^ Great Marlborough Street, Sept. 17 . 

Sir, 

-As so many accidents continually happen from the de- It is more ad- 
structi\c expedient of leaping Irom the side of an the 

carriage ^hiliPthc horses are running away with it, per- back than from 
haps you may he induced to insert this in the Philoso- * 

phical Journal, in w hich I attempt to determine how far 
it may be safe in such cases to leap from the back of the 
vehicle. 1 hope it will be found correct, but 1 submit it 
with due deference to yomstif and others. 

Jn the follow iiig calculation, setting aside the resist- Estimate of the 
ance of the air, J suppose a young man (for it is a young 
practice to put an unruly horse to a carnage) able 
spring two feet perpendicularly against the force ol gra- 
nty ; but in falling one second, ho, in common with all 
bodies, would acquire a velocity ot 32 feet per second, 
and have talJen through a space of 16 feet ; and the spaces 
described being as the squares of the velocities, a man in 
lalling 2 feet acqiiiics a velocity of 11 leet per second, 
and this equals the velocity with which he first springs 
fiom the ground. 

Suppose the carriage is moving at the rate of 12 miles A man can 
an hour, and a man springs from the back of it at an ^ 

angle of about 40° from the horizon w ith a force as locity of six 
above equal to about 11 feet per second; this force esti- ^ 
mated horizontally will be about 9 feed: per second, and 
the elfort ot the air, so far from resisting, will be in 
favour of the horizontal projection ; this 9 feet per 
second, or 6 miles per hour, deducted from the 1^ miles, 
lea?ves 6 miles per hour for tfie actual horizontal velocity — wlfich de- 
of the man after his leap, which? the force of the air will ducted from 
somewhat lessen, and this, with the accelerating force of carriage 

gi-avity, leave six— 
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gravity, will carry him downward in the projectile curve, 
* and (whatever may be the height of the vehicle) he will 

come to tlie ground with nearly the same force as if he 
had leaped from it while he was standing still, only that 
^site ^cc-^* opposite direction, and must take care- 

tion. to throw himself in such a position that he does not fall 

backwards when he touches the ground. 

F rom the result of this calculation a person run away 
with in an open carriage may judge how far this mode of 
escaping will be preferable as to safety. 

K a be^ For instance, if a gig is hung so low as to be an easy 
fap^wuT’pro- standing still, he will probably receive little iu- 

kaUy bceasy. jury by leaping out of it when it is going at the rate of 
15, or perhaps even 16, miles an hour, bu^^t more. If 
he ventures to jump out at the side, the violence with 
which he would fall to the ground would be almost double^ 
although the height might not be so great. 

• J. E. CONANT* 


Memmron Ultramarine^ by Messrs^ Desokmss and C|^ 
MENT ; r€€td to the Class of Physical and MaihemoHcol 
Sciences of the Institute^ January 1 B 06 *. 


Ultramarine 
not yet exa- 
mined. 


One crystalliz- 
ed specimen of 
lapis lazuli. 

Z^ocess of ex- 
tracting ultra* 
marine. 


JL HE fine blue colour known by the name of ultim* 
marine, has not yet been an object of research to die* 
mists, who have hitherto turned their attention to the 
lapis lazuli, which may in some sort be considered as its 
ore, and which has nc\er exhibited itself in a crystalline 
form, except in a single specimen possessed by Mr. 
Guyton. 

To extract the ultramarine from its ore, a process k 
employed, to which art oiTcrs nothing analogous, and of 
the theory of which w^e are totally ignorant* This pro- 
cess consists in levigating the lapis laauli, and miiung It 
well with a melted composition of resin, wax, and linseed 
When these are thoroughly mixed, the camiioiilid 
is snfiered to cool, and then well ground Witt a pesNf^ 
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or a roller, in warm water. This water becoming turbid 
is thrown away, and Fresh substituted, which is soon per- 
ceived to acquire a fine blue tint. When this is suffici- 
ently loaded with the colouring matter, it is put by to 
settle, and more water is taken, which likewise assumes 
a blue colour, but less intense than the former. This is 
repeated^ till the water acquires only a dirty grey hue. 

From these waters a powder is deposited, which is so 
much the more beautiful, in proportion as the lapis lazuli 
was more rich, and according to the order in which the 
water affording it w^as employed. The gangue of the 
ultramarine remains behind in the cement. 

We employed in our researches ultramarine of various The finest ul- 

qualities; bui!?*Aat used in the experiments from which we ejn- 

* / - . . ployed ja this 

have deduced the approximate proportions of its cousti- analysis. 

tuent principles was of the greatest beauty. Only two Only 2 or 3 per 

or three per cent, of this was obtained from a very fine 

. by line lazuli te. 

lapis lazuli ; yet still it was not perfectly pure, though it 

was at least fifteen or twenty times as pure as the stone 

from which it was taken. 

The following arc the results of our labours : 

1. The specific gravity of ultramarine is to that of 
water as 2360 to 1 000. 

2. This substance, as afforded by the preceding pro- -Action of fre 
cess, contains oily or resinous matters decomposable by 

fire : their coal burns completely in contact with air : the 
iiltramaVine grows red, and as it cools resumes its former 
beautiful colour. In this operation it loses a little in 
quality, and requires levigation to reduce it to the state 
of finenesss and softness it at first possessed. 

3. With a more violent fire, perhaps of 1500° of the pased into a 
centigrade thermometer [2532® Fahr.] the ultramarine black cuamel 
fuses into a black enamel, if the cement mixed with it 

have not been completely burnt away ; but, if this have 

been done, into a transparent and almost colourless glass. or colour- 

Jn this fusion it loses twelve per cent, of its weight, less glass. 

4. Treated in the fire with borax, it readily gives a very -w-ith borax; 

, transparent glass ; and sulphur is evolved, with a little 

caibonic acid, quantity of which varies according to 
the quality of the ultramarine. 

6. Exposed to the action of the galvanic pile, the oxi- volta’s pile ; 
VoL, XV.— Oct. 1806. T genating 
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genatiRg end completely deprives it of colour^ bai fli« 
hydrogenating extremif) occasions no change, 
cjxigcngas; g, Oxigen gas changes the colour of ultramarine ex- 
posed to a red heat, causing it to ass nine a, dirty green 
hue, with an augmentation of weight of one per cent., 
Ow ing probably to the formation of sulphurous acid 
which adheres to it. 


hidrogen gas 


•ulphur; 


sulphuratcdhi- 
drogen ; 
limewater; 
water of biry- 
tCb; 

mineral acids; 


7. Ilidrogen ga^ in the same circumstances changes the 
Colour of ultrajuarine completely, imparts to it a reddish 
colour, and takes from it sulphur. There does not ap- 
pear to be any water foriiicd, but there is a loss of weight 
somewhat exceeding that of the sulphur. 

8. Sulphur in fusion does not rob it of colour, and 

after being driven ofl' by volatilization, the ultra- 

marine as beautiful as before. 

9. Liquid sulphurated hidrogen has no action upon iL 

10. Of lime-water the same may be said. 

11. Water of barytes, assisted by heat, deprives it of 
colour,, and is afterward found to contain silex and 
alumine. 

12. The sulphuric, nitric, muriatic, and oxigenated 


acitous acid ; 
alcalis; 


pure potash ; 


ammonia; 

oil. 


Ditlicult of 
analyah. 


muriatic acids presently deprive ultramarine of its colour. 
The first three in a coucenlrated state form with it a very 
thick jelly, the fouith dissolves it almost entirely. 

If the sulphuiic and muriatic acids be diluted with 
water, sulphurated hidrogen is evolved. The action of 
nitric acid produces nitrous gas and sulphuric acid, 

13. The acetous acid acts upon it in a similar manner, 
but more w-eakly. 

14. Potash and soda in solution heated with ultrama- 
rine diminish its weight, and arc found to contain alumine. 
They do not alter its colour. 

If pure potash be heated strongly on ultramarine, its 
colour is destroyed, the result of the fusion is radish, and 
comparts itself nearly as if the ultramarine were an 
argil, or a stone composed of silex and alumine, 

15. Ammonia has no action upon it. 

16. If oil be heated with ultramine, the weight of the 
latter is diminished after being washed in an alc^ine solu- 
tion. 

17. The analysis of ultramarine appeared to us more 

difficult 
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difficult than that of a stone of an analogous composition 
would be, though it is very readily attacked both by acids 
and alkalis. The disunion of its ])rincii)les i« not com- 
plete till after the most decided acdon of each of the 
reagents employed. 

The quality of the ultramarine Ave used, aaIucIi avc Component 
cannot consider as perfectly pure, and the sariation that 
must occur in the proportions of its constituent i)rincij)Ics, 
induced us to study" their nature ratlier than their quan- 
tities. To the knowledge of each of these principles ai e 
devoted a separate portion of ultramarine; and it is from 
these results united, tliat we conclude a hniulred parts of 
wltramarine to be composed nearly of 


Silex 35 8 

^liimine 3 4 8 

Soda . 23 2 

Sulphur 3 1 

Carbonated lime 3 1 


ir 

100 o 


We alAvays experienced a loss of about five per cent.; Loss, 
flometimes more. 

The carbonated lime we discovered is not essential to Carbonate of 
the composition of ultramarine, any more than the iron, 
which we did not meet with in ultramarine of the first 
quality procured from a lazulite little charged Avifh sul- 
phurated iron. It is not the same Avith sulphur, which Sidphur. 
ahvays occurs. 

The following is the mode in which avc ascertained the Processes of 
nature of the four substances, that appear to us essential analyzation. 
to ultramarine. 

Thirty grammes [an ounce] of fine ultraminc, heated 
with sulphuric acid, left a residuum weighing 14 grammes. 

The liquor on evaporation exhibited a few crystals of 
alum% and a great deal of sulphate of soda in long Alumine and 
needles. 


boda. 


* It is probable that the alcali, which occasioned the crystalliz- 
ation of thU sulphate of alumine, was potadi proceeding from thc^ 
ultramarine:' we do not affirm this, however, because we had not 
secured the salt from the imxnoniacal vapours, that might hav^ 
existed In the laboratory. 

T 2 


All 
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These more 
fhin the sul- 
phuric acid in- 
dicated. 


Silcx. 


Mixture of 
some foreign 
substance sus- 
pected 


Results. 

Theory of the 
process of ex- 
trfiction. 


All these crystalsand the remaiaing liquor afforded by 
means of amTaonia*6*85 of dry alumine, and 9*60 of sul- 
phate of soda fused by fire. 

We found by other experiments, that the alumine and 
soda were commonly in greater quantity than the action 
of sulphuric acid indicated. 

By passing oxigenated muriatic acid gas into water in 
which 20 grammes of ultramarine were kept in constant 
agitation, 18’48 were dissolved. The remaining 1*62 had 
all the characters of silex. F rom the solution we ob- 
tained 4*6 of dry alumine, as much muriate of soda as 
contained about 4 grammes of alkali, and a portion of 
sulphate of barytes containing 6 tenths of a gramme of 
sulphur, supposing it to be composed of 33 per cent, of 
sulphuric acid, and this acid of 52 per cent, of sulphur. 
The quantity of silex was not well ascertained. 

If 5 grammes of ultramarine be fused with 20 grammes 
of potash, and the compound be treated with alcohol, 
its weight is diminished one gramme, and the alcohol 
contains very little silex and alumine. This loss is evi- 
dently Giving to the soda of the ultramarine, which quits 
the other principles, because their combination has been 
broken by the action of the potash in the fire. 

On treating ultramarine with carbonated soda, we ob- 
tained from 10 grammes 3*3 of silex, possessing all its 
peculiar character's in a manner less equivocal than was 
sometimes the case, when it had been procured from 
ultramarine tieated by acids or caustic alkalis. We had 
supposed, that this xvas o^^ing to a mixture of some fo- 
reign substance, but we x\ ere unable to detect any. To 
ascertain this silex wc had employed the ordinary means; 
and among the rest volatilization by the fluoric acid, 
which deposited a jelly in the wafer il was passed 
through. 

Thus the ultramarine afforded on decomposition silex, 
alumine, soda, and sulphur. 

If we bear in mind, that this valuable substance, as 
furnished by the process of its extraction, contains olea- 
ginous particles ; that soda is oite of its canstituent prin- 
ciples; that the fir^ i^aters used for washing away the 
ultramarine from the cement, with which its ore had been 
1 incorporated, 
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Incorporated, are soft to the touch like an alkaline lixi- 
vium; and that they leave an alcaline^ residuum on eva- 
poration; it 'will be easy to deduce the following theory. 

The cement with which the lapis lazuli is mixed is in- Theory of ul- 
tetided to impart oil to the ultramarine, to form a kind of framamje. 
soap, which the warm w ater carries away, rendering it a 
little soluble ; while the gangue remains united to the 
cement, in the midst of wdiich it is far from being so 
easily wetted as the ultramarine, because of its want of 
soda ; in consequence of which it cannot slip like the 
ultramarine from the' fatty, resinous substance, that forms 
a kind of net for it. In short the process of extraction 
of ultramarine is a real saponation ^.savonnage^ ; an 
expression in which we hope we may be indulged on ac- 
count of its ^less. 

These are the conclusions, that we think may be drawn 
from our labours, without being too bold. May this first 
attempt on a substance so little known and so singular 
be followed by its artificial production^ 


X. 

Abstract of a Memoir on Human Hair^; read at the 
National Institute on the 3rd of Marchy bi/ M, Vau- 

QUELIN f. 

HE principal objects the author proposed to himself object of Jn- 
was, to investigate the nature of the animal matter of quiry;the sub- 
which hairs are formed, and to ascertain whether there 
were any thing analogous to it in the animal economy. 

In the course of his experiments, however, phenomena 

presented themselves, which, appearing foreign to the phenomena to 

principal substance, led him farther than he had intended, examine the 

T 1. 1 .... . , . , colouring mat- 

It did not originally enter into his plan, to inquire whence t^r. 

the various colours of hair are derived, yet on this sub- 
ject his atteution was most employed. It is only, ob- 
serves Mr. Yauquelin, by attending a long time to the 

• Annalcs dc Chimie, Vol. LVIIl. p. 41. ^ 

t Messrs. Chcvreml and Caballe, two of Mr. Vauquelin^s pitp%, 
asnsted him in making the expcrimcBt« recorded in this Memoir. 

same 
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Hair boilcf) 
long in water 


IS not dissolved 


Dissolved 1x1 a 
close vessel, 


blit decompos- 
ed in too strong 
a beat. 


Sulphurated 

hidrogen 

evolved, 

perhaps form- 
ed during the 
process. 

Black hair af- 
fords a black 
residuum ; 


tm iftjMAN HAIR. . 

same object, carefully observing the phenomena that 
occur, and meditating on the causes that have produced 
them, that we arrive at results, which it was impossible to 
have foreseen a priori. He does not flatter fliimself, 
however, that he has penetrated all the secrets of Nature 
in this respect,* and he offers his ideas with that diffidence" 
which wc ought to feel in researches of such difficulty* 
But he gives an accurate description of his experiments : 
he comparer them, discusses them, and draws from them 
these conclusions, that appear to him most naetiiral. Of 
the principal of these experiments, and the corollaries he 
deduces from them, we shall give a concise account. 

I boiled hairs in water for several days, says Mr. Vau- 
quelin, without being able to dissolve tjy^m; yet the 
water contained a small quantity of animal nTattdl*, as 
was demonstrated by nut-galls and other reagents. 

It is probable, that this matter, which imparts to water 
the property of becoming putrid, is foreign to the sub- 
stance of the hair itself. From this experiment I infer, 
that at the temperature to which water can be raised un- 
der the pressure of the atmosphere alone, hair is uot 
soluble in it. 

I effected their solution, however, without any altera- 
tion in Papin’s digester, by regulating the degree of heat. 
In this operation, if the heat be carried beyond a cer- 
tain point, thehuir will be wholly or partly decomposed; 
as is shewn by the ammonia, carbonic j^cid, aud empyreu- 
matic fetid oil, which is found in the solution, to which 
the oil imparts a deep yellow colour. 

In either c«ase a large quantity of sulphurated hidrogen 
gas is evolved, w hich acts strongly on the sides of the 
copper vessel, turning them black. More is found if the 
heat be raised to a higher degree, which sceiis to indicate, 
that this matter is produced during the operation. 

If the hair employed were black, or if Uic heat were 
not sufficiently high to decompose the hair, a black mat. 
ter remains, which falls down very slowly, in consequence 
of its minute division and the consistence of the solution. 
This substance is composed chiefly of a biack 611, as 
thick as a bitumen, a little soluble either in alcqhol or 
alcalis, with iron and Sulphur perhaps united together^. 

Red 
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Red bair leares a yellowish red residattin, in^ ivKicb are red hair a red. 
fodnd a great deal of oil, sulphur, and a little iron. 

The solutions, when they hare been filtered, have Action of rc- 
scffrceJy any colour : concentrated acids render them tor- 
bid ; but ane\ccssof these reagents restore their former 
transparency, and weak acids produce no change in them. 

The infusion of galls and o^xigenated muriatic acid form 
in them copious precipitates. Silver is blackened in them, 
and the acetate of lead is precipitated brown. These 
solutions, evaporated with all due precaution, did not 
assume the consistence of jelly on cooling, but remained 
glutinous; whence I concluded, that the substance of 
hair is not of a gelatinous nature. 

The acids farm more copious and deeper coloured pre- 
cipitates in the solutions of hair effected at a higher tem- 
perature, in consequence of their decomposing an ammo- 
niacal soap, which does not take place in the former 
case. 

1 have likewise dIssoWed hair, both black and red, in Solution in 
water containing merely 4 per cent, of caustic potash. lixivium. 
During this solution hidrosulphurc of ammonia is evolved, 
which seems to announce an incipient decomposition of 
the black hair, leaving a*black residuuui composed of a 
thick oU, still a little animalized, with iron and sulphur. 

After the solution of the red hair, a yellow oil containing 
sulphur and a few atoms of iron remains. 

In these sol ntions%cids form white precipitates^ soluble Action of adds 
in an excess of the acids. When these precipitates are 
thus redissolved in acids, at the expiration of a certain 
time an oil appears on the surface in the form of a pellicle 
with the prismatic colours. 

The solution of hair in potash precipitates lead of a of lead, 
black hue on Sccount of the hidrosulphurct it contains. 

That of the red hair appears to contain most. When it 
has been freed from Sulphur by exposure to the air, it 
has only a smell of soapsuds, like which it becomes 
mouldy. 

£adi of the acids acts in a particular manner on hair. Effects of the 
The sulphuric and muriatic acids assume at first a fine different acids, 
rose colour, and afterward dissolve the hair. The nitric 
acid turns hair yellow, and likewise dissolves it by means 

of 




Yield oxalis 
acid,bittersub* 
stance, iron, 
and sulphur. 

In red hair less 
iron, more sul- 
phur. 

Oxi^enated 
muriatic acid 
gas. 


Destructive 

distillation. 


Incineration 


Alcohol ex- 
tracts two oils 
from black 
liair;— 


and from red 
but different. 


Btittiiv HATH, 

of a ficat. Ithe sfilcitioa eitliiblts cm itA Aii«4ijce a 
black if 4!he of that colour^ and a ted olf if 

ttk<e bait* ttete «*cd. Both thbse oits oltimatoly giott 
white, and become concrete on cooling. 

This same solution, properly eraj^iorated, affords nmeh 
oxalic acnl ; and the nncrystallizable inother water con- 
tains the bitter substance^ a great deal^ of iron, and anl- 
phurk a<^ arising from the* sal|^nr of the hatti 

The solution t/f red hair in nitric acidcontaiiw less iron, 
but moro sulphuric acid, than that ofblatilt hair. ^ 
Oxlgenated muriatic acid gas at first Whkeiis half, soon 
after softens it, and reduces it to the form of a tiseous 
and transparent paste like turpentine. This is h^er and 
partly soluble in water, partly in akohol. ^ 

From hair subjected to the action of ^e in a close 
appacratus I hare obtained the same products as frotp any 
other animal substance, with this diffcreifoe, tfmt it fur- 
nishes more splphur, and gires out rery little f^as. It 
leaves in the retort twenty.rfeight or thirty hundredth part 
of coal. 

By incineration they yielded iron and Tnanganese/ 
which impart a brown yellow colour to tho ashes; phos- 
phate, sulphate, and carbonate of lime ; a little mnriate 
of soda ; and a considerable portion of silex. The 
ashes of red hair are less coloured, because they contain 
less iron and mamganese; those of white hair likewise 
contain less, but we find hi them a grfat deal of magnesia, 
at least a great deal with respect to the other principles, 
for hair scarcely yields above '015 of ashes. 

Alcohol extracts from black hair two kinds <yf oil: 
the one white, which on cooling subsides in the form of 
fittle shining scales, the other, whtdh sgmrates lis the 
aiccdiol evaporates, is of a greyish green 'hbe, and nl^- 
mately becomes concrete also. 

Red hair likewise affords a Whik concrete olliifce sp^- 
maceti, but the alcohol on evaporation lets fd!l jtndtlier 
oil as red as blood. What is remarkable ^nd intmMrg 
in this erperhnent is, that the reddest hair itfbjoeted tbit 
becomes of a deep brown'or chesnut ddlbdr J whdbcte I 
cotichidc, that the cellour of hair td 18l6 

presence of llui Oil. ‘ ^ ^ 

From 
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- ffom tlfee fclullAHIn the Mewailr of 

IToinqiielift^ si. gefeat of which, bpittg n^#<sJy a«- 

fcssory to the f rtnctflKt object, ifO have omitted, it ap^ 
pe^s, that black b9j|r i» tiimmi of nlac 4tfereut sub** 
etainc^, namely 5 w ^ 

1 Afi animat matter, which constitutes the greater Constituent 
parti ^ 

%k JL irhite ebnoreta oU inamali quantity : , ^ 

3. Ano^r oil of a greyish green culoor, more abun- 
dant than ^ lormcr ; * * 

4. Irooi the state of which in the haij is uucertaia; 
h* A few partield^ of oxtde of manganese | 

Phosphate of liine$ « 

y. Carbonate of lime in very small quantify ; 

8Uex, in a eonspicuousquaufity ; 
p. Lastly, a considerable quantity of stilplnir. 

The sathe experiments shew, that jed hair dtifers from 
black qply in containing a red oil instead of a blackish * 

green oil and that white hair difTcrs from both these and of whuc. 
only in the oil being nearly colourless, and in containing 
phosphate of magnesia, which is not found in them. 

From this linowledge of the nature of the constituent Canles of the 
principles of hair Mr. Vauquelin thinks we may 
for the various colours that distinguish iL According to 
him the black colour will be ouing to a black and as it 
were bituminous oil, and perhaps likewise to,a rornbina^ 
tion of sulphur witR iron. Caiotty and flaxen hair will 
be occasioned by the presence of a red or yellow oil, 

¥hich when decix^st, and mixed '»‘th a brnali quantity of 
brown oil, produces the dark red hair. Lastly, white 
hair is owing to the absence of the bl^*k oil and siilphuiu 
ated iron. He believes, that in the carrotty and flaxen, 
as w«di as in white, there is alwa} s au cxclmsS of sul- 
phur; skice, on the application of white metallic ovides Blackmed by 
tluH%«uch as thoi»e ^f mercury, lead, bismuth, ^'c., oxides, 

they giow black very speedily. The manner in which 
this gubstancoNactson melalii^ bodieg loads him to suspect, 
that it ig icoi^j^iiied Wdrq|en, 

alt^yniptsg to explain the jrhit^ega llirh* teness tud-^ 
persons struok. 

yrbibitbit fiferf or great li^rbr# To cxptg^ this, ho says, 

. VoL, XV. — Oct, U " We 
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BAture ipdergoes a revoluflQn/ niid the nattfl*ill ftnuctions 
aape^xi coiiiieqBeaMS^ or cliatiged^ eauii^ agent is 

4eTeloped in the economf , ivhit:lr, passing into 

tl|p hair^ 4ecotnp»ses the colouring matter, {kt what 
F*odaee this effect? The aci4« alone appear 
^ * capable of it: aileatt this is certain, black Hair immemed 

some in tiiem, xpaitt^alaply ja the oxtf enated mtri- 
ntio n^hitens teiy anidmtly. 

Arguments in 'f ke rapid production Of an acid In the nidiiihl e^nomy 

appear to him impossible, considering that a fit 
of anger in nieB> as well as in mlerior aij^mals^ is infiicient 
to chiuige the nature of certain of their fluids, and render 
them renomoiis; and seeing that the galvanic fluid fre^ 
qnently occasions the forniation of* an acid or an alkali, 
according to circumstances, both In animal and yregHMe 
Whiteness substapcei* As to the whiteness produced gradually by 
fenm sge. ^ ascribes this to a deficient secretion of ^lonring 

matter. ^ 


Properties ow- In hair, exelusire 'Of the animal matter that forms its 

loari^ng matter. which is the same in all, there is a colouring 

matter, "ihat may be sepaiuted from it, and the hne of 
which rarics according to the kind of hair of which it 
COnstitntes the distinction. To this fatty substance Mr. 
Vauquelln attributes the suppleness, elasticity, and uu« 
alterability, which ealst in hair : to this substance too is 
owing no doubt thC property it has of burning so rapidly, 
and that of forming soap abundantly with alkalis, 
ft* fintmal sub- After haring treated of the cplpunng matters of hair^ 
he endearours to characterise the animal matter, thayornfs 
its substar^, by comparing it with all tl^se of which 
we bare any knowledge. Without relating all the eape^ 
• riments he has made in this respect| we shall ^hserye, that 

it neither gcla^ jt 1$ pot ipslatioo, Since its aojiulion in water, which is 
difficult to effect, never buoom^ 0 ^ Jolly pn evapoiat^n^ 
nor albumen % neither is it albumen, for tbis w^ould not dissolve in 
iqg water without h^ng decpm^^^^ mof 
would be dilfcrently ajbeted 

but ntncu», or -yie bupour Jto wWich tbe j^ijp||:||nGe flipiv 9p0emu$i^ 
nfyrett, if it be not absolutely the um«, Is, accoifding i|o 
Mr. VtHique[i% .that which jpliysiMsigists diit^nalfd 
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hyihcirnme of macLlage, ^hicli i& 

tfaf^g^eUtiac tiQt a}l»unx«a« ^ 

^his btimout Ifllteli f» s«4}reted in tfie nostills, md^uth. Mucus, 
a^l^phagas, tri^liea, Btomach, liladder, and aH tjie naritins 
of the tody in genii^ratj imparts to wktoar eonsideraWe ris- 
<io«»ify, and tke property of frothing greatly on agititton* 

In qertain speoice of coryza it mmy be drawn out into in some di’s- 
threads like the substance of silk or the web of the spider; cased sutcsap- 
retains its ttansparcncy and flexibility «fter desicatiO|il 
and Mr. V^uqiteliti has no doubt^ that it #(mld perfectly 
resemble hair^ if it contained a little oil. 

The epidcrnals* natls^ horns, wool, and hair of beasts , Other parts 
4 U general, are formed of the same animal mucus^ add 
equally includf in their composition a certain quantity of 
oiL^ which imparts to them the suppleness and elastici^ 
they are known to possess. 

Mr* Vauquelin has begun an examination of the hamour Hflmour of the 
of the po/o;7itfa, with which he was furnished by phea, a super- 
Mr. Alibert, physiciih to St. Lewis’s Hospital ; and from of the ^tSrof 
nhat he has done^ he is led to believe, that It is of the hair, 
same nature as the substance of the hair, but secreted in 
gi eater quantity than the formation of the hair requites. 


XL 

Abstract of a Menwir oi^ a pQnvtple in Meteoric 
Stones : -4. Laugier^. 

Ever since the English chemist 3V^. Howard, called Compositionof 

the attention of philosophers and naturalists towards the meteoric stonci 

stones called metooric, all chemists who have repeated 

the experiments laid down in his interesting memoir, have 

obtmncd similar results. They all agree that whatever 

the time, or wherever the place in which these stones have 

talif% their component principles have been the same, viz. 

silet, Iron, manganese, sulphur, nickel, with a few acci- 

denM traces giNtme AMI idumfno. We sel^ in comparing 

the resnUs of thnt these principles exist in 

very jmar^ prhpoirdoas. , H. Proust 

Si* i > A, * 

^ ♦ AWi^ tfe ^ Lvni p, zmJ ^ 

U 2 annoutteed' 
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^hejr contain 
chrome. 


The author dia- 
e^vered it by 
ii9if^ alkali as 
iiisfot agent. 


Froeess. So- 
hition in caus> 
tic alkali; Wash- 
ing 'Hupersat. 
with nitric 
acid. Precipi- 
tation of the 
clu-omc by ni- 
trate of mer- 
cury. 


jatrttontc . 

aitnounred etMt^ce of rnttuganose m the meteoriiS 
$totics analyikdtf 6y hha, whSfdh fket is conSvvhed 4lito»e 
chetnf«t$ wh^ yth l^cstowed their ‘atlenticm «ii this 
subject. ^ 

M. Laiigier, professor in the phamutteutlc^ school of 
assistant naturalist and oficitiitor of analyst to^the 
Mnscutti of Natural History/ in analysing a meteorite 
stone which fd! at Wrona Ih }6t33, has discovered ^a 
prineiptb hitherto unobserved in stones of this kifid^ 
liiis principle is c/irowc, and is the subject of the present 
mchioir. 

It is very probal/lc/’ says the author, that I 
should have overlooked the presence of (Jhrome, had I 
not deviated from the nfethod ofaiial} sis usually adopted. 
Ac4ds have alna^s been made use of, whicTT arc perhaps 
the most natural and commodious agents ; but in this 
case I cmplo>ed caustic alkali, which has the advantage 
of indicating the presence of chrome, however small^ may 
be its quantity, whilst it remains olinqst imperceptible 
when held in solution by acids, particularly if blended 
with any quantity of iron, manganese, 

The folio w'ing is the author’s mode of separating the 
clironu*, and of determining its proportion : He dissolved 
one part of the stone in three parts of caustic alkali, and 
washed the mass with distilled water, wdiich received a 
yellow colour, or a greenish-yellow from the manganese : 
on leaving the mixtarc to settle, the manganese fell to the 
bottom, and the liquor rc'gained its pure yellow colour. 
The solution was then remixed with the washing, and 
after being sufTicldlttly diluted With water, to prevent the 
procipltalion of the silex, super-saturated with a slight 
excess of nitric arid. Recently pre'parcd nitrate of mer- 
cury, at the minimum, was poured into this solution, which 
immediately threw down a red orknge-coUtured precipi- 
tate, or^chroinato of mercury ; this was suflfered to remain 
till the next day to subside, when the snpeniataot liquor 
was decanted, and the precipitate washed in several wa- 
ters, until depflied of all taste; it was then thrown into 
a platioa crucible, tbe w^ater cTapbrated,aiiid^^^t^t^d^ 
cf mercUr^ by desicatlon dceOitifl^i! tHrlde of 

c^me, whose qdaiFity amoiiuati^ to aln»dt 

part 
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part of die tyaghl of operated upon. This green 

residuum preaonts oil the qnalitkyii of oxiUc of chrome^ 

A» the Blone of Venp&a is similar in all its physical pro- Other stones of 
perties to other meteoric stones, the author of this me- cl^amc!^ 
luoir wished to ascertain if others also xontaUiod the 
chrome found in that of Verona* He accordingly exa- 
mined &iiginents of the stones which fell at *£nsishcim, at 
I’Aigle, at Barbotain, near Bordeauir, and recently near 
Apt ; in each of these four stones he discorered the pre- 
sence of chrome. It is remarkable that the stone of Ve. 
rona, wherein he first observed this metal, is of all .the, 
fne, thatMhich contains the least, its portion being only 
half a centenary, whereas the others contain a full cente- 
nary. 

The author^ draws from his memoir the following cpn- Gpcral con- 
clusioli^, in wliich he is fully countenanced by M. Van- elusions, 
quelin. 

1. That the five meteoric stones of Verona, Barbotain, 

Ensisheim, Aigle and Apt, contain, besides tliose princi- 
ples already known to chemists, tlie metal called chrome^ 
in the proportion ofabout one hundredth part* 

3, That it is very probable that all meteoric stones 
possess Uiis principle ; since they all rcsemWe each other 
in their physical and chemical clmracters, and have all, so 
far as has been hitherto ascertained, thesame,originr 
3. That in many cases, in order to attain th6 requisite 
precision of cbetnical analyst, It may perhaps be expe- 
dient to treat the same substance with both acids and 
alkalis ; as experience demonstrates that parinciple may be 
overlooked in one case, which will be obvious in the other. 
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Account of the dreadful Fall of the Summit mid Part of 
Mount Rosenberg^ tddeh haippemd on the Sind' of lad 
Miinth. 

Bern^ Sept, 7. 


iNraRM^riON li^ / Ifttely Iwen recaiced of a 
dreadful aeckl^ vlufiti Iwd^estroyed aererak, villages la 
tlie<caAl|ipfi 4;{ Scj»«iti,r4taate l»etv«^n teiaike^ of Zug 

and 



Sudden fall of 
tlie summit of 
mount Rosen- 
berg, 0¥l*F- 
vvbd^Diing five 
villages and ^ 
gar^ filling a 


Sufferers. 


FAIL OT MOUNT ROSENBERG^ 

and l^auwertx. M. Freud^nreich and Schlatter, du 
vectors ofl]i6 miiies, let out Jresterday eveiiin|:, by order 
of 6of eriteORt, to girc aid. The following are the details 
of this disaster, the most dreadful recorded in tlie annals 
of Switzerland : 

^ Oa Tuesday, the 2d of September, at five in the 
evenifff, the Knippenbuhl Rock, which*formed the sum- 
mit of Mount Rosenberg, was on a sudden detaphed from 
its station, and at the same time part of the mountain, of 
several foet In thickness, on the western side, and about 
280 feet in thickness on the east side, gave way, and fell 
into the valley n hich separates the lake of Zug from that 
of Lanwertz, overwhelming the whole of the villages of 
Goldau, Rocthan, Busingen, Huzioch, three parts of that 
of J^auwertz, and some houses in the village ^)f Stein, 'tlie 
fall of one part of the mountain into the lake of Lau- 
w’ertz, about a fourth part of which is filled up, caused 
such an agitation In the waters of the lake, that they oveu 
threw a number of houses, chapels, mills, &c, along the 
southern shore of the lake; amongst others, the mill 
l<auwertz where fifteen persons were killed and buried 
the ruins of the buildings, all the pa]:ts of which were dis- 
persed with such violence, tliat the foundation only re^ 
mains. This mill was situated 50 or 60 feet above the 
level of the Igko. 

The waves also beat against the village of Sceven, 
situate at the extremity of the lake, ahd destroyed some 
houses. Two persons were killed^ — In the villages which 
w^ere overwhelmed, not all individual escaped. Upwards 
of 1 ,000 persons have been vi^ims of this disaster. A 
society of travellers, thirteen in number, were on the 
road from Atth to Sebwitz ; nine, who walked first, 
perished ; the other four, who were about forty paces 
distant, escaped. Those who were killed, were, M. 


Rodolph Jenner, of Brestenberg ; Colonel Victor Sto- 
ner, of Berne ; Charles May, of Ruth ; Doctor Ludwig, 
of Arbon, in Thurgovia; Mademoiselle t>iesbach, of 
Berthoud; Madame Diesbach, of Watteville ; MadamZ 
Frankhant^r, of Berthoud ; and two guides^, A^h. ^ 
Five mintttaasnfficed to complete this disBii^« ^ ^ 

At Sebwita, stmie persona itealdi UiZ 


The effects ex- 
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at aiistaace the vap<?ur which covered the place where 

the accident happened, aod which was carried towards jeague*. Sul- 

Z ug, on the opposite side, with a strong sulphureous sme)U phurcou# smell 

The falling of the mountain extended from the summit to 

the opposite side, h^yound the l^ake, a distance pf three 

leagues from north to south, and .a league and a (psartcr 

from west to cast. There is nothing now to be seen but 

melancholy ruins, through the whole of that country, 

which presented the richest communes in the canton of 

Schwitz, inhabited by a brave and faithful people. Only 

thirty persons remain out of this interesting population. 

Several circumstances attending this event are very 
remarkable. Enormous masses of rock were carried Massesofrockt 
through the to prodigious distances. ^ The rocks in 
falling, drew with them immense masses of earth, of from 
ten to eighty feet in thickness ; and numbers of these 
masses, together with large bio(;j£.s of dint stone, were 
thrown on the opposite shore, to the height ot tram eighty 
to one hundred feet. One can scarcely believe ones eyes 
when one seas these phenomena. Every instant one sees 
houses, some forced on otie side, others cut in two, and 
separated at great distances ; and others carried more 
than a quarter of a league from their foundations. 

The Lake of Lauwortz has lost about a quarter of 
its extent, but its recovered part is filled at present by the Effect cm the 
waters of several brooks, which no longer How. That 
rich plain, which was so beautiful, now presents a moun- 
tain of near 100 feet in height, o^a league and a half in 
length, and as much in breadth. 

Mount Rosenberg bears E. N. E. from Arth. It 
is its western part which has fallen down ; that which was Account of the 
on the side of Artli, after descending direct towards its 
base, w^as suddenly thrown to the east,' and thus Arth, 

Zng, and all that side of the Lakn were saved. The 
thickness of the mass carried down, ^appeared to be two 
feet on the western side, and upwards of 150 on the east 
side. The Knippcnbuhl seemed to have announced this 
misfortune $o early as the year 1774, when it^ i^etachpd 
itself from tile mass bf 1%, mountain. l^^^Jsle of 
Schwanau, elevate^ on a roi^^ in the middle of ^e Lake 
expetiduced^ fiomo damage, particularly its church. 

The 
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The good Hermit vas fortunately at Ensiddlen. TIi4 
long road of the Lake is broken in a thousand plaocs. 

Succours haye been sent with the greatest prompti- 
Farthcr parti- tude^ Six hundred workmen from Zug and Schwitz havo 
rolars. gone to the banks of the Lake of Lauwertz, particularly 

the mouth of the Seven,* This small river was so obstruct, 
*• cd by ruins of all descriptions, wood, trees, houfses, &c, 
that, without prompt assistance, the safety of all the houses 
below Schwitz to Brunnen, would have been menaced. 

/ One man had the good fortune to withdraw in time 
under ground, with his servant and a child, which he 
held in his arms. In one house near Arth is ^till living, 
a poor man, who had both bis thighs broken. During 
the search which has already been made, Twenty persons 
were discovered dead at the entrance of the village of 
Goldau, men, women, and children, some having their 
arms, others their head^, others their legs separated from 
their bodies, and the bodies of some cut in half. We 
have coasted along the foot of Riga, where the greatest 
part of those who survived this catastrophe took refuge i 
alas ! not more than thirty. An old man whom we met^ 
said to us, I had sons, daughters, and a great number 
of grand children. 1 had a wife and other relations. I 
alone remain. ’’ A little girl said, I have no longer 
father or mother, brothers or sisters.’^ A woman had lost 
her mother, husband, brothers, sisters, and five children. 

The villages of Goldau and Rothen, consisting of 
115 houses, that of Buiingen, of 126, and that of lluz- 
locb, have totally disappeared. Of Lauwertz, which lost 
25 houses, there remains ten buildings, all much damaged. 
Stein has lost two houses and several stables, which ware 
in great numbers in all these villages. 

P. S, Twenty years since, General Psyffer predicted 
this catastrophe, from the knowledge which he had of 
the mountain. A professor of Schwitz said, that 
above Spictzflue was a sea of water, which bad under- 
mined the rock for several years, and that below tb^e 
was a cav4?rn of great depth, where the waters we^ oi|- 
gulphed. The quantity of water which has fallen dniiHg 
|he preceding years, has hastened this eatastPOflhe, i^nd 
the rains of some weeks past have decided/* 
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XIII. 

Farther Remarks and Krperimcnts on Vision und&r 
IVaier. m a second Letter from a Corrcs'ponch nt : 
zeith some Obhercations in Rcpl^. • Ujj the Edi- 
tor, 

Eondon Insiitutio7iy Sept. 17, 1806. 

To Mr. Nicholson. 

Sir, 

I HAVE to thank jon, (before 1 make any further re- introduction. 

marks on the Paper in your .^8th number, On the 

Art of Swiimiiiiig,”) for the insertion of my letter in 

your 60th Journal, and for the candid manner in w'lirh 

you were willing to investigate, whether my objection lo 

what you (herein stated was founded on fact. 

I have in consequence of your reply been induced to in thefirst wri- 
make some actual experiments, since 1 had the pleasure ting 
of reading the account of those, which, together with your as if it 

two friends you had made. 1 will presently state them were impossi- 
toyou, and they will, I think, clear your mind of every 
doubt that can be entertained on the subject ; permit me 
however first to nwert to the Paj)er in which ) ou diller 
ill opinion with Dr. Eianklin— } our words are these, 

1 am ratlier suri)ri^ed at the Doctor’s direc-tioii about 
the ('gg. ami the eyes open under water, because it seems 
as it he thought the submerged experimeiitaUst could see 
the egg.” You after that say you must refuse your cre- 
dit to such assertions, and add that ‘‘‘Experiment will 
easily clear up llieinatter to thosi' who know" nothing of 
optics.’^ ^"ou then state vour unsuccessful attempt to 
pick up your buckle in live feet water at Joanna, your 
experiment at Harlem fol low's, and vour conclusion is 
thus drawn in your owui words. Wheuce it appears, 
that all the storiesa^f wonderful divers who could descend 
into the sea and bring up sinall objects, such as jevvelsand 
trinkets must be co/isidered as fabulous.” 

On your reply to my letter, 1 have to remark, tliat the Objtciions to 
r Hndrical glasrv vessel, wdth which vou made >our of w'n. 

\ OL. W^. — Oct. 1800. X perimenls 
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pcfiments is almost as objectionable as the washing tub, 
or wash-hand buson. I would ask if the very form of 
your glass vessel might not have the eflects of refracting 
the rays of light, or of their crossing so as to cause an 
imperfect vision of the object loolvt'il at? You of course 
know that in our Courts of Judicature, the evidence of a 
person swearing to a transaction seen through blown 
glass is not held admissible ; and here [ do not sec, what 
occasion there is, in making the experiment, that the rays 
of light should pass" through any other medium but the, 
water itself. Now with respect to •the distance, .the 
focus was obtained under water, it appears to me not to 
be the question, but w hethcr the object w as visible or not. 
It so happens I am short sighted, but cannot be 

contended that 1 cannot see, because 1 hold a newspaper 
nearer my eye than another., as the eyes of dilfcrent peo- 
ple of the sameage are of dilfeient focus, but they still 
«ce, perhaps equally well at their resj)cctive foci. Age 
alio will cause a difference. I have no doubt that ijonvcx 
lenses would enable the eye to sec clearer at a greater dis- 
tance in water, for we know the crystalline humour in 
fish is almost globular, and doubtless for that purpose. 

In your conclusion that the human c\e cannot dis- 
tinguish objects under water,” 1 think you begin to dis- 
cover that your former opinion majj be fallacious, as )ou 
are disposed to question whether some [leoplenui) not see 
impi' rJccLlq uudci water, and conclude tlin^) ; but I must 
coiifens that I do not iiicliin* to that ojiinion.'" 

New expen- evpeiiTuents 1 made arc these: 1 went on the 

Th!inur' Thames in a boat a little above Richmond, accompaiiiod 

diver brought by tw o friends ; vve took with us a native of Africa who 

up ^ as.to .nake the exi)eriinent bel'ore us ; w e took in the 

jeets fiom a 

depth of near boat tvvo cggs, thinking them the most proper for trial, 
#iiincfca. from what you had stated in the 4th paragraph of your 
reply ; one of whith I had spotted with red scaling wax. 

I tifst threw' the spotted egg into water, betwecacight and 
nine feet deep, where the water was not ver) clear; for 
we could not see the egg at the bottom from the boats 
our diver on the first attempt readily brought u« up the"* 
egg. i then threw' in bofh, desiring him to bring up the 
plain one only, which as readily did, though he sirw' 

tj[ie 
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the spotted one at the bottom close to it. I afterwards 
threw in the white and a piece of jointed wood, 4 inches 
Jong, prepared for the purpose, with lead in it to sink if. 

ITe then brought up the egg in one hand and the wood in 
the other. Being perfectly satisfied with these experi- 
ments, and the winef" being at North Kast, we did not 
desire our diver to repeat them. 

For my onn part, I confess, I should not like to con- —and proba- 
tract with our African friend to throw in as many guineas ^^cradcdhral! 
separately, as he would separately pick up in the same hi» attempts, 
depth of water, provided the bottom was free from weeds 
and mud, though he were to give me two for each he 
missed finding. 

Perhaps the relation of these facts may strike ^oiii Proposal to r<?- 
mind less forcibly, * ex- 

•' * periniciilb. 

Quam quae sunt oeulis suhjccta fidelibus, et qnaj 
Ipse sibi tradit spectator. 

If so T shall be ver^ have these on any other 

experiments, more convincing if possible, exhibited before 
Jou and yonr friends whenever you may please to ap- 
point. 

I could cite many accounts of the pearl fisheries from Narratives of 
T<*spectable authors ; and the fact of divers bringing up 
the particular shell fish, that produce the pearls, I think 
stands upon incontrovertible e\idence, though you have, 
misled bv a false hypothesis, treated these accounts as 
hi bill oils. 

lam well convinced. Sir, from \ our known eharac- Conclus on. 
ter, that if \ou fiml^ou have bet u mistaken in what 
^ou have asserted, you will be most read> ter allow it, 
thereby verifying what Stilomon long sinee has saiil. 

(Jive opportunity to a wise man and he w ill yet be 
w isiu'.'’ 

I am, 

Sir, 

With the greatest respect, 

Your most obedient servant, 

A DU KR. 


X 2 
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Hepl^. JV, N, 

Affcr exprc.ssiiiiT my satisfaction that tlic present 

his corrcspoii- Subject of en(|uiry has b<‘cn treated by an iiuniodiate 

dent have rca- reference to facts^ I A\ill take tlie liberty to inal^e a few 

soned correctly j.(»n^jirks, cliielly with a view to indicate wliat conclusions 
irom pieir ’ 

facts. wc ought todt‘ducu‘ from them. 

W. N. because ^ admit that e\erv reinarlv 1 made upon Dr. Fr«anklin’s 
he cannot liim- assumption, tiut unm ran see under MaU'r, was lounded 
water ha^coiV- ^^'•7 experience, tliat tlie contrary position, with 

eluded that no regard to myself, is true; and iny error appears to have 
one can. *rhe of (he same nature as that ofiuv able oponcut. — by 

diver hati made i /. r i i 

the opposite making a general inference* from j'articnlar hicts, have 

conclusion concliuled tluit ni} wdn can see or dhtini^ri^h tinder loa- 

limited to some contiary, making too extiaulcti a cleduc- 

mcn only. tion from his o\y\\ oI>serva< ions, has ronclndeil tha: I 

• have been misled by a false hvpoilu'sis, and 'Ceins totluuk 

that all men can .‘i " under uahn . 


I think th(! present control ei sy lias L'iven us bodi fiuf- 
ficicnt reason, to cnijuire n Indher, among ni u av!io can 
see olyects in the air at all dlsIane -.H, vs u li ('oiisideralile 
distinct ness, (Iutc be not many vnIiO like n»\^ell, cannot 
distingui^Ii at all underwater; and many othm's, wlio 
like ni) c<;!'res[)0?\(]en can see almo-t as distinctly in that 
element as they do out ol At al! e\enN the ibnner 
cannot be a qm tion of any doubt to those who find they 
do not distinguish (oi sie) uiid. r Wider. 

Vindication of ^t tloes not scc'in to me neee-sar\ to en ter ii pon any dis- 
thc use of the c‘Us.->ion rt’S[u-eting my r\'liiidri<'al g!.es, becau^'cmv experi- 
glass vcsslI. [qipears to liav' been mi^a 'pi 'hended, I'here was 

pothing but water betwi'im tin' c', es and the objects, and 
yet Ave could not dislinguisii them. 'I’lie vessel being glass, 
the objeefs wc’rc.well cnlighfeiud ; in elh eting which tin* 
figure of the glass A\as of no consuqueiH t*, as we did not 
look tliroiigh it. The oxjieriineut ot the lens neither 
ronfinus nor AA'eakens the trutli of t.he geiu'ral fart. 


Whctlicr the When 1 Ava-s a young man, I saw objects distinctly' at 
figure to present J see imperfect 1 y at less 

see inair at two distances than twelve inches, though 1 am still ncar- 


inchtsdistancc. ^jjrbti'd AAith regard to objects more remote than four feet. 
Probably not. - i i 

-Butthissecms A .s f he cur\ aturc and reiractive density of thciiunian cor- 


nea 
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noa may differ in different subjects, and have not, that wantlngfordis- 

1 know of, been well determined, 1 shall not attempt to 

treat this inquiry on the strict principles of optics ; but 

only observe that 1 was then able to do by adjustment of 

the organ, wliat would now require the assistance of a ' ' 

four inch lens ; and that I do not apprehend that I .could 

tljen, or tlnit any one else can, see distinctly in the air at 

tvv o inches disfanee. Hut this a\)pears necess'ary to be 

done by an eye like mine in order to see under water* 

A certain part. of the refraction perlormed by the flatter the 

is cliecied by the anterior surface of the cornea, and the cornea the less 
rest bv the internal structure. Two eyes may be so would an eye 
constructed, as that in one of them the cornea may per- immersion in 
form aver} considerable pari, and in the other, the greater water. 

])art may be effected by the internal structure ; and both 
these eyes may see equally well: but they would not 
l)(>th be alil.e affected by immersion in water. Tlat with 
lii(' most jiroininent cornea n ouldallord the least distinct- 
ness ; llie other might be so Hide allecti’d as to give dis- 
tinct visKui under water, b) ae!iangt‘ within the reacli of 
itsordinary adjieo uieut. J)o tiie run atures of the cornea imman 

in diil'-rent siilij 'ct^, who seew(dl, vaiy sufficiently to eyes sovarioui.^ 
admit of this soludon of our diliiculty ? — i'his must be rc- 
ferri'd to e\pt*riuient, 

JM V correspondent Jias offered to exhibit bis experiments to repeat 

before uie. J shall be happy to accept his kindness, and the experi- 
at tlie same tiiiu’ .should be glad if Ins Aliican fiiend 
woukl^look into my large jar. 


XIV. 

T'jrpciinunifs and Ohrervations on the Adhesion of (he 
Part hie v of Water to each other, Bij Benjamin, 

Count of Rumford^ P. R, S. 4'*-’ Communicated Inf 
the Author to the National Institution of France ^ and 
transmitted to him {fij the Editor, 

(Continued from page 56.) 

If the particles of w ater ailliere strongly to each other, The film is 

-X XXI XL X considered a» 

it appears to me to be a necessary consequence that a consc- 

kind of pellicle will be formed at the .surface of the li- qucnce of the 

quid, and even at all these surfaces, whatever may be in adhesion of the 

^ aqueous parti- 

Dther clcs- 
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Film at the 
lower surface 
of the water. 
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other respects the iliobilitj of these particles, or rather 
of the small liquid masses composed of a great number of 
them, when they arc remote from the surface and possess 
their fluidity without impedtraent. 

When a small solid body, placed on the surface of wa* 
ter becomes wetted, it immediately descends beneath the 
pellicle, which no longer opposes its subsistence* At this 
period the viscidity of the water bf'gins to manifest itself 
in a very diflerent manner, but with influttely less effect 
than when it acts at the confines of the liquid. But it is 
not yet time to enquire into this part of our subject. 

With a view to render sensible the resistance which the 
poured onmer- pdJicle of the inferior surface of a stratum of water oppo- 
the wa-*^^scs to a solid body which passes through that stratum by 
falling freely downwards, I made the following experi- 
ment. 

EXPERIMENT VI. 

The lowtr snr- Having filled a small wine glass to about half its height, 
fAcc of the wa- with very pure mercury, I poured a stratum of water of 
rntrruiVsup- thickness upon the mercury, and upon that 

portfd a larger a Stratum of ether of two lines. 


Water w»# 


flobulc than 
tht upper 
toulcl have 
done. 


The lower sur- 
face of gum 


When the whole was at rest, I took with the small 
tool before described a spheinlc of mercury of about one 
third of aline in diameter, and let it fall through the stra- 
tum of other. 

This spherule being too hoary to be supported by the 
pellicle at the superior surface of the water broke it, and 
descended through that fluid; but upon its arrivill at the 
inferior surface it was stojiped, and remained there pre- 
serving its spherical form. 

I moved this spherule wdth the exti'cmity of a feather, 
and even compressed it ; but if always preserved its form 
without mixing with the mass of mercury on which it ap- 
peared to rest. 

It w as no doubt the pellicle of the inferior surface of the 
stratum of water w hich prevented tliis contact, and as this 


^^a*^stllUar *er supported by the mercury on which it rested, 

globule. I was not at all surprised to find that it could support 

without being broken, a spherule of mercury much larger 
than the pellicle of the superior surface could support. 

In order to satisfy myself that the viscidity of the water 

was 
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was the cause of the suspension of this mercurial globule 
at the bottom of that fluid 1 repeated the experiments and 
t^aried it by substituting water, containing a certain 
quantity of gum arabic, in solution, in the place of pure 
water ; and I found in fact that much larger spherules 
were supported hen the viscidity of the water was thus 
augmented. 

{To be concluded.] 


XV. 

Oh\i^}-vafions on some Errors contained in Mr, T^iomas 
Reid's Paper ^ published in the Journal of the laU 
Month, From a Correspondent 

Mr. Reid\ paper inserted in the List Number 
Mr. Nicholsotrs Journal, contains some statements which 
inateriallj^ adect the history of chrononietry, but which, 
on referring to the original documents appear to be very 
incorrect, it seems proper not to lose time in rectifj ing 
errors which otherw ise might mislead such persons as 
have no opportunity or leisure to investigate the matter 
ill question. 

The invention of the detached escapement Is one of the The tnventwn 
points the most satisfactorily ascertained in the Progress 
of time-piece making. It is clearly due to P. le Roy, longs to P. Jc 
who first produced an t*scapeniciit of that sort, and pro- 
sented it in 1718 to the Academy of Seionces at Paris; 
and his claim has never yet been disputed with any degree 
of reason, though con.sidcrable discussions have arisen 
respecting the pretensions of other artists who since the 
above date have thought proper to aspire to a share in the 
feame honour. The subject has been canvassed on se\ci al 
occasions, during the long interval of time wliicli has 
elapsed since that epoch; and every thing that could be 
said upon it seemed exhausted, till the piesenl moment, 
w hen Mr. Reid, in a postscript to his paper, tells us, that 
Mr. Tliiout in 17 U + published the desciiption of a o^7*invcntL^lt 

before. 

* Viz^ the author of the Memoir at page 273 of our last Vol. 
f The title of Th lout’s work is, “ Traite dc THorlogcric me- 
ehanique ct pratique, approuvte par I’AcadeiTiit Royalc dcs Sci- 
“ cnccj.” 2 vol. 4to. 


o 
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His contempo 
raries never 
ihoughc 60 ; 


— nor subsc- 
tjuc'iil riiei'h. 


Mr. Reid has 
altered the es- 
capement from 
that published 
by Tliiout. 


detachod oscapemcnf;, which, if it were really such, would 
of course be the first model of that idea ever communi- 
cated to the world, and would consequently degrade Le 
Roy from the rank of an inventor to that of a "mere 
copyist or imitator. The real stale of the case, however, 
is as follows: — The Academy of Sciences in 1748 received 
the escapement of Lc Roy as jiew, though T.'iiout’s book 
was published only a few years before ; and no opposition 
was made to this declaration by the author, (mIioiii we 
believe to have been then alive,) or by any of his frii'iids 
- and successors. One of the coniiniltee who cxainijied 
that invention was Mr, le Camus, a good judge of watch- 
making, who, as such, came, alterwards, with Mr. Her- 
thoud, to this country, by order of the Freneli Govern- 
ment, in order to witness Uio disclosure of the principle 
of Mr. Harrison’s lime-keeper; and tlie same ]Mr. le Ca- 
mus, who first mentioned that Dutertre the cider had 
conceived the idea of a detached esc ipement, ac cording to 
a construction which was preserved in hi> family, never 
said any thing respecting the invention of Thiout, al- 
though that invention w as described in a w ork generally 
known. Nay, the Academy of Sciences conlmued so 
miserably blind, that when, some years after, Mr. Pla- 
ticT submitted to that body a new detent escapement, 
their committee d« dared, that 1\ le lioy was t!ie hist wlio 
had thought of this sort of escapement*. The same 
ignorance, or w ilful error, has, since that time, attended 
not only the jihilosopliers who have candidly endeavoured 
to investigate these matters, but also the critics and rivals 
who may have maliciously searched for circumstances 
likely to humiliate the pride of the dillerent competitors 
who have pretended to the credit of originality in the 
construction of the free escapement. 4'lus we cannot 
but observe seems an extraordinarv cast*. The truth 
lioweveris, as may be easily guessed from the preceding 
statement, that the representation of the escapement, as 
published by Mr. Reid, is totally dilfercnt from the 

♦ “ M. IcRoy Tainc est le premier qui ait pense a cette sorte 
“ d’cchappcmcnt *’ Obeervations sur la Phybiquc, &:c. par 
M. TAbbc Rozicr, T. III. Part I. Juin 1774- 


figure 
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figure giren in Thiout's work. Mr. Reid saves himself 

the trouble of referring to the passages of the books he 

quotes in the course of his paper; but^ as our object is, 

not only to rectify, but to enable other persons to judge — and has not 

for themselves, we think it incumbent upon us to do it 

for him ; and shall also annex a faithful copy of that ^ 

part of the abovementioncd work, from winch he has 

taken the escapement here treated of, but which he has 

altered into a detached form* 

Fig. 5. Plate 3. is a copy of the representation given copy 

by Thiout (Fig. 30. Plate 43. Vol. I.), and the follow- hcrc^ivcn. 
ing is a literal translation of his explanation of that me- 
chanism (p. 1 10. ditto); It is an escapement of a watch 
inw.hich half of the vibrations sccni independent of the 
train of wheels, while they are performed. The detent B 
stops Ihe escape wheel ; the balance bringing back the 
pallet A, the detent recedes, to leave the escape wheel 
free to strike the pallet ; and so on. This escapement 
could not perform without asj)iral spring*.’’ 

From the preceding description, it plainly appears Explanation, 
that this escapement acts with a single pallet, and a de- 
tent to stop the train of whetds during the intervals that 
elapse between the successive communications of the main- 
taining power ; but that the balance in it, lb never disen- Thedctent 
gaged from the detent ; consequently this construction 
does not possess the distinguishing principle of the de- the jepose of 
taclied escapement. Mr. Reid has made it a very dif- die wheel, 
ferent thing, by introducing certain alterations, which jyir Reid's al- 
will be easily perceived, on, com paring his tigure with that escape- 
of Thiout. He has broken the communication between 
the detent and the pallet, and prov ided the former with a 
fork, which is not in the original ; and the escapement, 
with these changes, seems, at first sight, capable_of acting 
freely. Such, however, is not the construction given by 

* For the reader’s satisfaction, as well as our own, we subjoin an 
tfxact copy of Thiout’s explanation: “ Fig. 30. est un cchipemtiit 
de montre dont la moiti^ des vibrations paroissent independantes du 
rouage, pendant qu’elles se font. Lc crochet Bieticnt Ic rochet; 
le balancier ramcnant la palette A, le crochet s’clolgnc pour laissct 
le rochet libre i frapper la palette; et amsi de suite. Cette sorte 
d cchappement ne sgauroit aller sans spiral.” P. xio. r 

Vol. XV.—Ocx. 1806 . Y 
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•—but It is not Tbiout ; and it may be farther obserrad^ that* aart of 
Thiout’s, and mechanism represented by Mr. Reid is inconiplii^y 
as ^^es- coulcJ never have been executed in that form, there being 

capement. no provision to keep the detent, by a spring or otherwise, 
in its proper place, and prevent its getting disengaged in 
consequence of external motion. 

Thlout himself Thiout was so far from attributing to his esegpoment 

did not set merit which, after making it suffer a complete meta- 

this contriv- morphosis, is now claimed in its favour, that, in a scctioii 
of his work where he gives very particular rules for the 
construction of many escapements, he rests satisfied, re^i 
specting this, with the short explanation we have already 
copied. With regard to the property in question, he 
says, not that it is, but that it seems detached ; and this 
expression is, if possible, more conclusive, when the arti- 
cles of the same chapter are read in their natural order. 
The ])assage above extracted comes after the description 
of an escapement (pp. 105 and 106) for pendulum 
clocks, acting with a single pallet and a detent, whidi 
was invented by Sully, and formerly published io the 
Regie Artificielle du Temps. Thiout’s escapement is af 
He made It io imitation of the above mechanism, adapted to watches 

imitation of vvith a balance; and the opinion he entertained of the 
one of buUy, , 

original, is positively expressed in the ftdl owing words of 
his description : It seenis that half of the vibrations are 

independent of the train of wheels ; but this is what ex- 
perience does not prove.*".” 

Mr. Rf id sup- Tin re arc no bounds to Mr. Reid^-s predilecticms in fa- 
posed to be voiir of I'hiout’s escapement, and he reminds us of a 
c8ra|rf*nT^ut*hc niakiixf tile picture of his mistress, who cannot draw 
his drawn. a leaf'ire withoyt embellishing it, and, afterall, pioduces 
a from uhich no one can form tlie least idea of the 

original. Not bati^fied with placing the mechanism in 
question at (he head of that most honourable branch of 
By m.Hkinr; the the fainil) of cscajiemcnt.s called detached ; he represents 

pallet tuiycd, iintler such a form as authorises him to conclude 

tliout^hsti aight ‘ 

iTi did original, tl'‘'tt Mr. d'hiouds escapement is also the origin of the 
l.f considers it /‘thapr'incn/ a rtrgnlc. But Mr. Thiout has as little 

as the oi igin of ^ 

flu- virgulc cs- * 

^aiKTTitnt. * (c u parojt qiu la moitlt dos vibration* soot ind^pendantes da 

ro ; ni \\i> c cst cc que rcxpcricncc ne prouve point.** P. xo5. 

f fight 
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rfgljt ta !fe esteemed the father of the last mentioned 

eseapement) jfts of the detached. From the copy we have 

gtTeti of his figure, it will be immediately perceived, that 

the pallet of the original escapement is strait, andsheus 

no marks of fhe curvature Mr. Reid has thoiight*f)ropcr ^ 

to bestow upon* it, previous to his comments upon its 

shape. 

We think it needless to expatiate more upon this sub- if therfe be any 
ject^ The copy of Thiout^ book, which is now 
ns, is In direct opposition to the account Mr. Reid has Mr Rfid s 
given os an extract from it ; and we cinuot but suppose drawing and^ 
that the whole edition, which has been in circulation for nnjsrbe'ac- 
more that sixty years, contains the same text and figures quitted of mis- 
withoul varia^ion^. If Mr. Reid, however, shew a 
copy with the description ahd figure as given by him, we ments here of- 
shall willingly acquit him of the charge of inisreprescnla- 
tion ; but, even in thatcase, we must still insist upon the 
fairness of our observations, which are warranted by 
nature of the case, and failed for by the interest we take 
in file history of Chronometry. 

Mr. Reid seems animated by a violent desire of finding Mr. Reid »•- 
new things in, and deriving extraordinary conclusions ^mpemation^ 
from, publications which arc generally know n. lie balance U Har* 
asserts that the invention of the compensation balance is 
due to Mr. Harrison ; and quotes ay a proof the follow- 
ing passage of a letter from Mr. Mudge to Count de 
Bruhl: You will now permit me to speak a w ord or 

two, as to the compensation tor heat and cold in the ba- 
lance. It is the original method by Ivhich Mr. ilarri^a 


attempted to correct the error, which, as^he was pretty 
tenacious of his own opinion, he carried into execution 
contrary to the advice of Mr. Graham, but found by 
experience that Mr. Graham was right, aqd was forced ta 
throw itall away, and to contrive his method of applying 
it to the balance springs 


We have transcribed the whole of the cktract given by But Hai rj^on 
Mr. Reid ; and we now ask, What does Mr. Mudge’s 
fitatement prove, even supposing his information perfectly certainly never 

' ^ published it. 


• This pat iaj fc 18 hi p. fyo of the corrcspandcnce published ia 
1799 by the soiidf Mr.'Mad^. 

Y 2 
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It is generally 
ascribed by the 
English to Ar- 
nold; 

But It belongs 
to Lc Roy;— 


— and subse- 
quently to Ar- 
nold, if wc sup- 
pose him to 
have been ig- 
noiaiit of that 
artist’s works 
If Harrison 
had thought of 
it, he would 
have complet- 
ed it; 


hut his re- 
sccirchcs were 
directed to the 
gridiron. 


accurate? Tit. that Mr. Harrison attemptedl tn 
the compensation for beat and cold in the balance, and 
that he miscarried so decidedly, that he was obli§ed to 
apply it to the spiral spring. How he endeavoured to' 
accomplish it, is not known ; therefore, any other person 
might be afterwards the real inventor of the same con- 
trivance, and have the additional merit of succeeding in 
an undertaking where so great a genius had failed. Upon 
this ground, although the let ter above quoted has been' 
now publi.^hfd some years, and the report contained in it 
had been circulated long before its date, the invention of 
the compensation balance has been, in this country, gene- 
rally ascribed to the late Mr. Arnold; and certain it is, 
that if there existed no other reason to invalidate hisclatm^ 
the memory of that artist would continue to be accom- 
panied with the credit of that important invention. Hut 
the invention of the first compensation balaaoe that ever 
wrf5 executed, (that of the fluid thermometer), as well as 
that of the coiiijieiLsalion balance upon the principle now 
universally used, are clearly due to P. le Roy ; and the 
merits of the late Mr. Arnold, as an original author, in 
this respect,^ merely rest upon the supposition that he 
possibly may have had no previous knowledge of P. le 
Roy’s writings. This, however, is foieign to our present^ 
object; and we shall conclude by remarking, that it 
very probable ]Mr. Harrison never thought of using his 
metallic thermometer in the construction of the balance; 
this method being so simple and certain, that, if he had 
hit u])on it, it could not have failed in his hands. From 
a [)ashage in liislast work*, it also clearly appears, that 
what he had in vain sought for was, the construction of a 
balance similar to his gridiron pendulum ; and, as this 
passage has been frequently quoted in a mutilated man- 
ner, to shew the great difficulty and importance of the 
present method of compensation, .we shall transcribe it 
entire, in order to produge the grounds upon which our 
opinion is founded: And I can now boldly say, that if 

the provision for heat and cold could properly he in the 


* A Description concerning tueh Mechaniszij a« wjU a 

nice, or true Mensuration of Time, p. 104^ ^ 


balance 
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iNllan^e Itself, as it is in m^pendtdum^ the watch (or my 
longitude time-keeper) would then perform to a few 
seconds in a year.” 

Indeed, after the compensation for heat and cold was His first at- 
perfscted in the pendulum, the first idea that would ' 

naturally occur to any person who wanted to correct the way, and, 
scnne errors In watches, would be, the application of a 
similar contriyance to the balance: and the method of a 
‘ thermometer acting upon the spiral spring, could only be 
thought of in consequence of the first attempt proving — was aban- 
abortive. But, let us repeat it again, in whatever man- doned for the 
ner Mr. Harrison tried to eflect a compensation in the 
balance, the fact is, that he did not succeed ; and, as his 
ideas upon the subject were never communicated to the 
public, the example of his endeavours, far from lessening, 
rather increases the merit of those artists who have actu- 
ally accomplished that great desideratum in Chro- 
hometry, 

R.M. 


XVL 

Description of a Machine for the use of Shoemakers, 

Mr. Thomas Parklii^ 

i. Thomas Parker, the inventor of the machine, was Machine for 
desired to attend with it upon a committee appointed by »hocmakcr». 
the Society of Arts, on the 22d of November, 1804, and ’ 
then informed them, thaj^he had used this apparatus for 
twelve months past, and found it very useful. That all 
the work of slioe-making may be done with it standing ; 
but that in some parts thereof he finds an advantage in 
using along with it a high stool ; and that before he used 
this machine, he never saw or heard of a similar inven* 
tipn ; apd tliat he has found it of great service to his 
health. 

He stated the cost of such a .machine to be about two 
guineas. * * 

* Communicated to the Society of Arts, who gave at premium of 
fifteen guineas. fiee^Uaoour Jounml^XiV- p. XAJ* 
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Pbexiomena of 
communica- 
tion of clectri- 
rity. 


Fig. 5. Plate III., Fig. 5, 6. — T. A bench standing 
four legS) about four fiQet from the ground. 

y« A circular cushion affixed to the bcnch^ in the cefitra 
of Mrhich cushion is an open space quite* through tihe 
bench, through which hole a leather strap U it 
brought up from below. This strap hplds the work 
and last firm upon the cushion in any position re*, 
quired, by means of the workman’s foot placed upon 
the treadle W. 

Shows the last upon the cushion, with the strap hold>f 
ing it firm. 

Y, An implement used in closing boots. 

Z, A small flat leather cushion, useful in adjusting the 
last and strap. 

Fig. 6. The shoe-last shown separate from the cushion^ 
« The round cushion is formed of a circular piece of 
wood, covered with leather or stuffed with wool 
or hair to give it some elasticity. 


XVII. 

On the Propagation of Electricity, By Dr^ 
OEUsTtn^. 

nn 

JL HE internal mechanism of the propagation of electrj.. 
city, has not, f believe been hitherto explained. It is 
certainly very difficult to trace all the mystery of this prOi. 
cesi, but it is certain that many interesting consequen- 
ces may be deduced from the very nature of the subject, 
and from the facts already known. 

The hrst action of an electrified body upon one which 
is not electrified, is, as every body knows, to establish an 
elimtric polarity. Let A. Fig. 2 Plate III. describe an 
electric body ; H, C, acylindric conductor ; B will acquire 
a negative electricity, whilst G becomes positive. This 
is denominated the communication of electricity. It is 
known also, that if the extremity C7, of the conductor, be 
deprived of its electricity, the conductor will retain only 
the power of H, but on bringing A and B into contact, the 

^ Inserted in die JoUnhd de fhydi^e, Vot LiCII. Mhiy ' 

^ ' contrary 
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liontrary electricity is established in both A and which 
Ret is called the electric distribuiion. Communicatioii is 
evidently the, first, and distribution or division the second 
indication of electricit^^. We may denote the first act by Zones of plus, 
the term, degree of electricity^ the second by //le 
second degree of electricity. The former is a polarization ; 
the latter an identification. JBy these denominations, we 
may avoid, even in expression, the false notion of a dis- 
tribution. The electricity of the body A cannot be 
communicated from O to (7, without employing some time, 
however short it may be. To explain this more clearly, 
we will imagine, after the manner of mathematicians, that 
space and time are divided into an infinitude of minute 
portions, l^et us suppose the space infinitely small, 
wherein an electric polarity is excited ; if, for example, 
during the first infinitesimal time, B be positive, B b will 
be negative in By and positive in b : during the second mo* 
ment it will endeavour to augment the negative zone : 
consequently the positive zone will in like manner be 
extended, whilst the positive zone of B endeavours to —inferred to 
establish a negative one farther off towards C. This pro- extend through 
cess will continue till the negative elAtricity extends over 
the whole of the nearer surface of^the cylinder, and the po- 
sitive over the remoter surface, whilst the middle remains 
indifferent. 

The above process is to be understood as continued and 
uninterrupted, though for the sake of elucidation, and in 
order more clearly to describe the internal action of elec, 
tricity in its propagation, it is here represented as cks^ 

Crete. 

The propagation of electricity depends on the laws 
already laid down ; for, admitting that each electricity 
excites Its opposite, it is the very nature of the thing that it 
should be so propagated. But philosophers require to see 
their theories confirmed by nature in all points and under 
all circumstances. It is our intention to shew these 
proofs. ^ 

The electric fluid p^ses through good conductors at the Electricity 
rate of about a German mile in a second In so n^iid a px^s thro^oae 
course, it is impossible to follow the successive chmiges 
ef negative imd positive electricity; but with bad con* 

ducton 
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ductors this may in some measure be effected* Hold a 
Tod of glass, resill) or sealing wax, towards an electrified 
liody ; and on observing it with an electrometer, you 
will perceive the alternate zones Sf opposite electricity. 
This experiment is known to all philosophers. 

It is needless to remark that we do not now speak of 
those infinitely minute changes from positive to negative, 
above spoken of, which, as we have already observed, we 
can never hope to distinguish ; but to give a general 
notion of them, from their operation, in these bodies* It 
might) however, be possible, to describe nvathematioally 
the number and properties of these zones. 

The zones may It is admitted that the forgoing mode of the propaga-* 

conductors of electricity may be traced on bad conductors, and 

that it may even be observed in the air. We have then a 
right to consider the propagation of electricity as . pro- 
ceeding from undulation ; which may be proved by other 
experiments. We cannot follow with the electrometer 
the rapid propagation of electricity on good conductors ^ 
but it frequently leaves traces upon them which confirm 
the opinion just advanced. 

' —and their If we attempt tcPmelt a long thread of iron by means 
^ weak charge from the electric battery, we shall quick- 
ly perceive that one part of the thread is fused, whilst 
another remains entire, and that these parts are alternate. 
If a stronger charge be employed, the whole thread will 
be fused, and formed into small globules, which are pro- 
duced by the expansive and contracted zones. Thecharge 
may be so managed as to give a red heat to the metal 
without fusing it; on which will afterwards appear evi- 
dent marks of the transition of expansive and contracted 
zones. 

^ The foregoing experiments are all well known to phi- 
^ophers, and afford the strongest proofs of the undulatory 
propagation of electricity. But if the charge of the bat- 
tery be augmented to such a degree as, to volatilize the 
iron, and the experiment be so contrived as that the va- 
pour may be caught upon a sheet of paper, we shall have 
a complete image of the propagation of electricity, in the 
clouds described upon the paper by the aUernatte tr^^is- 
itions , from expansion to contraction. • The thickness 

even 
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limt Hiky call it tt^tonted portrait of th« oecjllatoiy metals cxpio- 
•xpamton of electric^. From the constant recurrence 
of the plleiiimenon^ it is evident this appearance is * 
not an aemdental effect^ for let the exp^iia^t be made 
with any inetal, the result 'will be similar without excep- 
tion. Van Marum has in numerous and faithful repre*- 
shntationi exphasiied this experiment^ which may save us 
tlie trouiideof repetkton. The regularity of this image 
itmy he seen i)y another method* If electricity acted on 
the metal lie thread hy an expansive torce solely^ all the 
clouds of thOTapour would be parrallel and straight ; but 
as each conductor acts with a repulsive force on the near- 
est extremity of the thread, the clouds of vapour thrown Van Marum*# 
fo the two extremittes by two powers which cross each experiments, 
other perpcBdicuiarly^ follow the di^onal of those powers 
or rather, as the powers are constant and unequal, the 
olotids represent the image of a curved line, whose con. 
cavity is opposed to the metallic thread* The more dis- 
tant a cloud IS from one of the conductors, the less will it 
be affected by the repulsive force parallel to the thread, 
and the nearer will its position approach to the perpendi. 
cular force of the wire. 

In the middle of the wire exists a perfect equilibrium 
of the opposing powers ; and consequently the position of 
the shade will be exactly perpendicular to the wire. 

The foregoing appearances will not be obtained if the 
i^rce eroplotyed to evaporate it be too strong ; but even 
in this case the hgure will describe a zigzag, at each sec- 
tion of which, indications of the above order may be dis- 
aerned* 

An examinaition of the eldctrk spark will aiford us The electric 
another proof* •If the conductors, between which the shows 

spai^ appears, be pretty close, the spark is differently 
coloured at its two extremities, being red on one side and 
blue on the other, whilst the centre is white ; but if the 
fhmdttctdflf lie placed farther apart, the spark will t$ry 
its dofoor da often ae/|;fcwkeslmndliozm;£rom positive to 

All that has been here obsmed of dlectrkity is equally Undulation or 
applicab|jB<|0r|||j|gea^ fEte Aeliim ef the load«stone observa- 

V,tu XV.^«. 1806. Z originate,^'” 



oiignitttet in potlnritmtion, and like electricity enminmiu 
cates its powers with an nnduUtorv motion. One zone 
of polarity must acqnire its maximum of expansion, 
and thus giro rise to another. Thi»< is confirmed by ex- 
perience ; ia#in monetising a very fine steel wire, it ac- 
quires the alternate poles of north and south, in its whole 
length. ‘ 

To understand the propagation of magnetism, we must 
reflect a little upon its production ; and examine what 
«*fFect is produced by drawing a magnet oTcr a bar of 
steel : the two poles are impelled forward, so that the 
part which was 4*^ becomes — m\ like a wave of' the 
which fills up a furrow belore it, whilst it leaves 
another behind. 

All ’the opera- This mechanism in the action of nndulatory propaga- 
tion, is doubtless general in all the operations of nature ; 
pagated ** difficult to shew it. It has long ago been 

observed, that the compression of a small portion of air 
is succeeded by its expansion, whereby contiguous por- 
tions must be compressed, and these, by expanding in 
their turn, compres«^ others, &c. It is thus that the com- 
munication of sound through the air has been accounted 
for ; but this mode of couimunication has not yet been 
suspected to take place through solid bodies. 

Chladni'scTpe-p The majority of philosophers oppose the discovery of 
rimentf. the celebrated Chladfii*, of the tremulous motion of tbo 
particles of bodies in the production of sound. But no- 
thing is more easy to demonstrate both from the naturej^^ 
the thing, and by experiments the necessity and the exist- 
ence of this tremor. We need not much insist upon the 
theory, because the same proofS which are adduced ta 
demonstrate the undulatory communication of sound 
through the air, may be applied to all other bodies; be- 
sides as motion cannot be communicafed without employ- 
ing some portion of time, all the particles cannot be aimi^ 
larly aiTected at the same moment. 

Experiment IHiis is manifbstied in the following experwiMini; lOlbIMW 
extremities of a steel wir<^ith pawd^c of 
^ ^ * copodium, and then strike it with a shaij) and 

• 

* Inserted in the Jonnttlde Pbjaywr Vni. 47<#> JPO* > v 

Jiard 
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haWIblo'ir^ the powder will be ditided into small heaiis, 
describing a line, the of the wire ; ^ose nearest 

the point struck will be the largest, the omers will gra* 
dually diminish in size as they lie further off. This ex^ 
periment may be made in a still more simple manner: take 
a square of glass or metal, whose edges are quite eren^ 

cover the surface with powder of lycopodium, and hold it 

with the fingers by opposite sides, leaving the other sides with a square 
quite free. If one of the free sides be struck with apiece 
of wood, the powder will be immediately thrown into 
lines parallel to the direction of the blow, in which may 
be observed many elevations and depressions. But if the 
blow be given with a rough board, on the whole extent of 
the edge, the powder will dispose itself in lines paralle] to 
the side struck. The lines will be more or less wavy, in 
.precisely the same degree as the side struck was more or 
less even. If one of the surfaces be struck, a number of 
little heaps will be formed. This is doubtless the result 
of an oscillatory movement, and most decidedly of a pro* 
gressive and an undulatory motion. 

Lut if the tabletbe held between the finger and thumb 
upon the two surfaces, without touching the edges, and a 
blow be given on the upper surfaces, not only heaps are 
formed by the powder, but a sound is emitted. The heaps 
receive e, motion which obliges them to reunite at the ex* 
trSmity and th6y nearly assume the figure described by 
ChUdni. Prepare the whole as if to obtain the figure of 
Chladni, using lycopodium instead of sand^ and the figure 
will gradually appear. At the first blow the heaps will formed 

be formed like small knots, ranged about the points where by lycopodium 
the largest were formed. Let A BCD (Fig. S, PI. III.) 
represent the tablet struck on the point E ; the heaps 
described by eSj //', gg'y &c. will be formed : ee will 
be formed sooner than //', and ff* sooner than gg. 

The first on the' point £, and on all the lineEEy will 
be driven towards K ; but that on e and v will be deter- 
milled by powers in the direction EE ot ED and 
a wjfl Ilian' deqpribe the curved line ihj and all 
the otiet {fointi will traveme similar lines. 

In this manner the curve C E* D will be described ; and 
bs all dm dther squares of the tables AE Cy A E By 

A 
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A£,B^wSl hmte xeoeifed omllatioiis at 

tli€^ will form as many carves, altogether formm|^ 
4 kiiui of 4roaf 'or Jitar. It is to be observed tibat fbe 
Uses air rest aae aot desciibed hty he^pf of dust, but are 
serretmded l|y Aliem* These lines cannot be described 
in tlte ocdinary manner by the scattered sand, because it 
is ^asdc^ 4nd its pariides are too considerable for each 
om to oootiiMio in motion until! it finds u tranquil and 
afsproprlaitn place. If two grains of sand be tbrovm 
upiMi a square of glws thrown into motion by means of 
a J»ow, the exp^imeut will confirm what has been just 
laid down. Consequently^ the lines of powder must not 
be coiffoiindod with l£e lines of repose, which are deno* 
minated lines of knots. ^ 77ie fowder^ on the least motion^ 
detaches itse)f from the lines of knots, as is seen in the 
enpertment ; but ittis wary difhcult to detach it from the 
lines of sand. Hence we may suspqpt that the undtilatory 
movement excites a degree of electricity, which is doubt.* 
less negative in the lines of knots and positive in those 
of repose, since the negative lycopodium is attracted bjr 
it. 1^ is probable that all philosophers Jtra acqjuaioto^ 
with wlmt Kilter has said on this sid^ect In Voigt’s 
Magaaine. 


. JLECTVBJES ON SURGERY. 
jMr. A. GARUSU^ FJl.S. E.^.S. au4 Snrgeop^O 
the Westminster Hospital, intends to deliver a Cotti^ M 
Lectures on the Art and Practice of Surgery, in idf m 
Branches, during the present B^soti, ‘ui 
Soho Square. 

The Hvstoi^ and Tveatmont of tlin Diseases amd JkS&e>4 
tions, Which l^ong to Che Pvovinoe of Suj^gp^’ 
fully investigated i 3 the several Methods of , Practice 
umined, and accomp^ied with such Observations as th^ 
Lecturer’s Experience may fumtsli. The various Ohf- 
rurgical Operations will be demoilstrute^ hlldfhe Avia* 
tomy of l!he Ports ciqihiitied, together with Devin* 
trdn«, AccitellCV^ and Dliloultiog wbiUh^oiu:asiiemial)ybafV^ 
pm, aidi Che Rwieaito Im cdisorveibiwaoeklasi^ ^ 

Am Idtroduotcoy tDiscaiirs% 4^n to^ 
comprising the Plan of tl^e Lec^rqs* 

5, at^en o'^CIock ih 'tfe 


V, October 13, 
iti 


Monday^ 

^nd the Lectures will be" cohthitied dii " 
n^sdays, and Priduyr, atthe 'sidihe 

Course, Three Gumeas ; p^petuai, Five Guiiieas. b 
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AllTICI.E J. 

Exyciimcnls and Ob Hivvaf ions' ort the Adhesion I'f the 
i^aOiclcs of neater to cfuh other, Ih/ ErvjVMiN, 

( ounf of Ji/t'/fJ'oid. E./Jl, S. <S'{ , Cominunii (lied Inj 
the Author to the National In^t itntion of Frantc^ and 
transmuted to him b// the Editot . 

(ConcUulcd fiom page 159 ) 

O provo fiU t in ;in(3tlier mdniier, I attain vaviod A ^i\ oi 
tfu' o\i)rrinu*!it, ])y ])Ucing a, s(ra(»nn of t lin i iiimu'di- 
at(*1y upon the iiiereiiry. 'Fhe jiartit lub of this iKpiid ap- 
pear to have very little adhesion to ea('li oilier ; for wliich 
l<a^orvl imagined that the hiiul of lilm that would he 
lormed at its surface, must have very little force. 'J'he 
results ofiuy exjiei intent fuHy confirined this coujecturc. 

rin; very smallest spherules of nuTCury winch E let appears to 

fall throui;h this li([uid, seUloin failed to mix iinnu'dialely ailoul uorc- 
with the mass of mercury on arriving at its surlac e, where gc\Yuhn 
they entirely disappeared; and 1 have never succeeded dit-a. 
in causing either a spliorulc of mercury, or the smal h -t 
metallic particle, nor any other body of greater spcciiic 
gravity than ether, to swim upon its surface. 

V^oL. XV. — Nov. 1806 . A a 'file 



VISCIDITY OF WATER. 


Alcohol. 


The evapora- 
tion of ether— 


The results of the experiment were not perceptibly dif- 
ferent when alcohol was substituted in the place of ether. 

It is known that ether evaporates very rapidly. Is not 
this another proof that the particles of this liquid adhere 
to each other with much less force than tliose of water? 
But the followiiig exp^rimei^t proves this fact in a decisive 


Is incompara- 
bly greater 
than of water, 
and shews less 
adhesion. 


Dust, which 
has no adhe- 
pion, rises by 
the wind; 


—but those of 
water do not. 


If they did not 
adhere, they 
would rise 
more easily 
than dust. 


EXPERIMENT Vlf. 

Having half tilled a small cylindrical glass with mer- 
cury, I placed on the mercury a stratum of ether four 
1 lines in thickness, and blew upon the ether with a pair of 
common bellows. 

In less than one minute the ether had disappeared. 

The same experiment being made with water, no sen- 
sible quantity of this fluid had disappeared in one 
minute. 

The objects which are before our eyes from the earliest 
periods of our lives seldom employ our meditation, and 
not often our attention. We see, witliout surprise, im- 
mense masses of dust raised by the winds and carried to 
great distances ; and at the same time we know that every 
particle of this pow der is really a stone, almost three times 
as heavy as water, and of a size so considerable, that its 
form may be perfectly seen by means of a good miefc- 
scope. 

And we see also, without surprise, that water, ■which 
is much lighter than dust, and is composed of particles in- 
comparably smaller, is not carried oil by the winds in the 
same inanniT, 

In order to convince ourselves that the particles of 
water do strongly adhere to each other, and that they re- 
quire to be so in order to prevent the greatest confusion in 
the universe, we need only figure to oursci^es the inevi- 
table consequences that -v^ould result from the want of 
such an adhesion. 

The particles of water would bo raised and carried off 
by the winds with infinitely more facility than the finest 
and lightest dust. Every .strong breeze setting in from the 
Ocean would bring with it a great inundation. Naviga- 
tion would be impossible, and the banks of all the seaS| 
lakes, and large rivers would be uninhabitable, 

I The 
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The adhesion of the particles of water to each other is 
the cause of the preservation of that liquid in masses. It 
covers the surface with a very strong pellicle, which de- 
fends and prevents it from being dispersed by the winds. 

Without this adhesion, water w^ould be more volatile 
than ether, and more fngilivethan dust. 

But the adhesion is also the cause of other phenomena, 
which arc of the greatest importance in the phenomena 
of nature. 

The viscidity w hich results from the mutual adhesion of Hence all bo- 
the particles of water rcnd('rs this tliiid proper to hold 
all kinds of bodies in solution ; as well the most heavy as ^vatcr. 
the lightest ; provided ahvays that they be reduced to 
very minute particles. 

I have found by a calculation, founded on facts which Calculation of 
appcJir to me to be decisive, that a solid spherule of pure 
gold, of the diameter of one 300 , 000 th of an inch, w ould 
be suspended in w'ater by the effect of its viscidity ; even 
though this small body should be completely wetted ami 
submerged in a tranquil mass of (he liuid 

This viseidity, or want of perfect fluidity, w hich causes The nutriment 
it to hold every kind of substance in solution, renders it 
eminently proper to become the vehicle of nourishment to conveyed, 
plants and animals ; and we accordingly see, that it is 
exclusively emi)Ioyed in tliis oilicc. 

If the adhesion of (he i»articles of water to each other 
were to cease, and Uic llaidily of this body were to be- 
come perfect, every living being would perish by ina- 
nition. 

May I be permitted to remark the simplicity of the 
means cmjjloycd by Nature in all her operations — May 
I be permitted to express my profound admiration and 
adoration of the Author of so many wonders ! 

* Fragments of gold leaf, which are about one-28o,ocx:th of an 
inch thick, subside in water with considerable velocity. This, 
however, docs not invalidate the argument in the text. N. 
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training of MFN and ANIMALf, 


II. 

Abridged Extracts relating to the means used to reduce 
the zc eight of Horse Jockics and the methods of Train- 
ing Horses, so as to augment their Strength^ JVind, ' 
and Speed. From Sir John Sixclaik's Pamphlet on 
Athletic Exercises. 

^IR Charles Runbury fransiDilfed a leUtM- from W. 
Rickword^ Esq. who after meuf ioiiiiij^ some of the ditTi- 
ciiltics of collecting information jVom many of the persons 
of the class 'vvho practise the arts in question, proceeds 
to give the following observations, p.65. 

Phyalc is not Physic of no kind is used now, so common as it used 

much used in either in wasting men to ride, or in training them to 

or^horscs."'^^ pugilistic engagements, or extraordinary muscular exer- 
tions of any kind. The number of questions put by this 
author might be compressed into a very few ; like sum- 
moning and capitulating commanders of armed men, many 
of the articles arc said to be answ ered in the foregoing, 
number so and so, as the numerous questions^ (made use 
of in this pamphlet) are (in a great degree) by the foU 
lowing general observations. The good efleefs of air, ex- 
ercise, and aliment, to animal bodies, to the attainmentof 
Feeding not health, is tolerably well known. No general rule cirii 
subject to any laid dow n as to tlie mode of feeding ; the quantity of 
exercise, or the lime required, to bring either -inan or 
horse to perform the utmost he is capable of doing : the 
confonnalion, and idiosyncrasy of the body of each ani- 
mal, the trainer should make himself acquainted with ; 
men and horses difl'er in constitutions, as in dispositions. 
The great art amongst trainers is, or should be^ to disco- 
ver what quantity of exercise, &c. a horse will take to 
bring liimlo, and keep him at his best. As to physic, it 
is iny opinion, that it is much too generally in use amongst 
vacing horses in particular ; but, upon that subject, I 
have more to say thau is convenient for me to advance at 
Eicrcise, air present. More depends, far more, on exercise than is ^ 

and thorough gencraliy believed, even at this period, though the benefit 

glooming re- . ^ * ,, , i j -A j j. u 

quired by ‘S prctly '''fin knowii and admitted ; yet, by no means 

h(rj ),(.«, 

* See our Journal. 

sufficiently 
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sufficiently ; pure air, proper exercise, good oats and 
liay, with thorough grooming, would bring horses to the 
starting post, far better able and in condition for running 
than they usually are brought, in consequence of the too 
common use of physic, and the quantity given at each 
dose. I am persuaded that alterative medicine would an- 
swer a better purpose than stronger physic, in most cases, 
where, even it is exhibited judiciously ; I do not say, that 
physic is at no time proper, there are situations, when it 
is highly necessary ; but 1 contend against the frequency 
of its exhibition, and the quantity exhibited ; 1 do so, 
thoroughly convinced of its laying the foundation of some 
diseases, and rendering the animal incapable of contending 
against any other, with which he might unfortunately 
be attacked- As to the food used in the training of men, Food for train- 
1 should consider that which affords the most nutriment, 
occup) ing the least space, and digesting easy, to be the 
most proper, and likely to give the greatest assistance to 
the other requisites, in training them to perform any feats 
requiring extraordinary exertion of the muscular system ; 
this attended to, with the benefit of free respiration 
(without which, nothing great can be performed, either 
by man, horse, or other animal) w ill admit of astonishing 
and wonderful powers and strength, either in wrestling, 
pugilism, walking, running, &c. &c. 

As far as relates to strength and wind, the foregoing FowJ»^ 
observations apf)ly to fowl, as well as other animals. 

Fighting of all kinds I am an enemy to ; cocking I never 
see, nor do 1 like to hear of it. The foregoing observa- 
tions are hastily written, but rest on the best founda- 
tion.’* 

Mr. Sandevir, an eminent surgeon at Newmarket, re- 
turned in substance, the follow ing information to Sir John 
Sinclair. 

The training of jockies of high repute is continued or Particular ac- 
kept up, more or less, from about three weeks before count of^thc 
Easter to the end of October, which is about eight months : wh^h^^jockics 
but a week or ten days are quite sufficient for a rider to are reduced ia 
reduce himself from his natural weight to a stone and a ^nwrts^^^tak- 
half below it. They breakfast very sparingly on bread ing little food 
and butter, with tea ^ dinner, fish, or else pudding with »harp tx- 

very 
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This treatment 
recommended 
against corpu- 
lency. 


rery little meat ; wine diluted with twice its measure of 
water is their drink : tea in the afternoon with little or no 
bread and butter, and no sup^per. It appears that absti« 
nence is their principal object. 

As to their exercise, they load themselves with clothes, 
that is, five or six waistcoats, tw o coats, and as many pair 
of breeches j in which dress they take, a severe walk of 
fifteen or sixteen miles after breakfast. On their return, 
they change their clothes for dry, and some w ho arc much 
fatigued, will lay down for an hour before dinner. No 
severe exercise is taken after dinner ; but the day is 
passed as they please. They generally go to bed at eight 
or nine, and rise about six or seven. 

Those w'ho are unwilling to take excessive exercise, 
have recourse to purgative medicine ; which usually con- 
sists of two ounces of Glauber’s salts. 

Mr. Sandevir is positive in recommending a similar 
process for reducing corpulency in either sex, as from 
experience he perceives that the constitution does not 
appear to be in jured by it : but he is apprehensive that 
very few' indeed could be prevailed upon to submit to such 
severe discipline, unless he had been early inured to 
it. 


Extreme case This gentleman mentions as an additional fact, that 
ductiwf^^ John Arnall, when rider to the Prince of Wales, being 
desired to reduce himself as-much as he possibly could, 
for a particular purpose, abstained from animal and even 
from farinaceous food for eight succeeding days, and cat 
only a piece of apple now and then. He was not injured 
by it at the time, and is now in good health. The writer 
also adds that Dennis Fitzpatric, a person at this time con- 
tinually employed as a rider, declares that he is less fa- 
tigued by riding, and has more strength to contend with 
a determined horse in a severe race, when moderately re- 
duced, than when allowed to live as he pleased, though 
he never weighs more than nine stone, and frequently has 
reduced himself to seven stone seven pounds. 

Another person answered the queries to the following 
cifect. 

Another ac- ockies are trained gnd reduced by abstinence and by 
count of jock- sweating, in consequence of additional cloathing and lo^g 

continn^ 
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continued walking. Neither their health nor their 
strength are impaired unless these practices are carried to 
excess. When much reduced they are peevish and irrita^ 
hie, but perhaps not less courageous than usual. Many 
of them are naturally lean, but some recover their weight 
very rapidly when the course of training is left off. Nei- 
ther their health, nor their continuance of life appear to 
be affected by this practice. 

Mr. Robson, an eminent trainer at Newmarket, gave 
in substance the following information respecting race 
horses. 

The perfection of a race horse consists in his wind, Method of 

which is innate in their breed, and degenerates when framing race 

T . , 1 horses for the 

mixed or crossed With other horses. It is observed some- course. 

times that the other species of horses go nearly or quite as ^ The running 

fast as the slower kind of racehorse, but they very soon pcHor race^ 

tire for want of wind, whilst the running horse has the 

peculiar merit, from his wind, of bearing fatigue so much Exercise, dean- 

better than any othet* breed of horses. I'he perfection liness and good 

depends on their parentage and on the female most. The 

foal must have corn during its rearing, otherwise it will treatment. 

|iot grow in proportion, but grow lean in the haunches. 

Different individuals of the same family will greatly differ * 

in their natural constitution. Good size, with strength 

and symmetry of form, arc essential to the running horse ; 

but the most essential qualities arc activity in speed, and 

good wind. With regard to form, he should be broad, 

deep, and have great declivity in his shoulders, his thighs 

let down very low, the\hocks stand far behind and from 

him, thence downwards to the next joint, short, &c. large 

bones are preferred. Each sex is alike for speed, but the 

horse bears fatigue better. The foal is kept in grass fields 

in the state of nature till broke, and well fed with corn, as 

he will eat it, and w ith hay where grass is scarce. The 

training is began at tw o years and a half. Soft meal is a 

cooling food, but laxative and injurious when horseS are 

at hurrying work. 

Race horses arc purged two or three times a year ; each physic, food, 
course, perhaps three doses preparatory to their getting for race 
their training exercise. Mild physic w’hich has no ten- ^®*^*®®* 
denrjr to weaken, is made use of. (I suppose this to mean 

a moderate 
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a moderate dose). Oats are the most esteemed proyender 
fpr horses ; and of these they have three feeds daily, of as 
much as they can eat with appetite. Their drink is soft 
water at least twice a day, always cold, except during 
physic or illness. Their skins are kept perfectly clean 
lyhen in the stable, by friction with the brush and curry- 
comb, which clean and brace the skin and muscles. It is 
necessary to health and strength that they should be 
sweated, and this is done by putting on a few extra 
clothes and cantering them live or six miles according to 
their age and other circumstances. They are exercisf^d 
twice a day ; a mile or so in a gallop before they take 
water ; and afterwards a short or long canter, as circum- 
stances and their constitution require. The training is 
completed by good keep and a proper proportion of 
work, which enables them to bear fatigue. This is kept 
up for two or three months only, and effects no more than 
a temporary change in the animal. Running horses cer« 
tainly live as long as others ; they arc not sooner wom 
out by the treatment they undergo, but on the con^vary 
they bear fatigue much better than other bourses. 

Mr. Holcroft’i Mr. Holcroft’s observations in the same treatise, n^ear- 

accost of r unj ]y coincide with those of Mr. Robson. This celebrated 

their tratment dramatic writer lived at Newmarket, in his youth, under 
John Watson, the groom, who was employed in the two- 
fold oihee of training the horses and riding them. John 
Watson died at a very advanced age. I quote Mr. Hol- 
croft’s words, page 77. 

They arc pur- When the racing season is over, these horses have most 
of them green meat for some time, and repose from their 
severe exercise ; their high spirit and vices soon begin to 
shew themselves, much to the terror of timid boys. 
Having fed grossly for a time, they are regularly purged, 

I forget how often, but I believe every other day, for 
three doses ; and that these purgations are repeated, at 
intervals, three times. They then gradually begin to in- 
crease their exercise, so that, early in the spring, they re- 
main out of the stable about eight hours in four-and- 
twenty, and take what are called four brushing gallops, ^ 
two in fjio morning’s exercise and two in the afternoon’s ; 
^bJ^u^hipg gallop means a gallbp of nearly g mile, begin* 

ning 
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ningftt a moderate rate, increasing, and ending fall speed. 

They are stinted in their water ; the horse that blows the Stinted in thcl^ 
hardest, the most ; their bay and oats are of the best qua- 
lity ; the hay is long in the stalk, and the» seed shaken 
out; the oats are thrashed in a sack^ and winnowed, and 
every care is taken to keep the hor'ses from chaff and im- 
purity of every kind. After feeding, their heads are muz- 
zled. They are not allowed above six hours in the night ; 
for they are supped up at nine, and out again at three in 
the morning ; but they have the intervening hours in the 
day, between their morning and evening exercise. When 
they become wet, from the accidents of weatlier, or other 
things, they are carefully rubbed till dry. Each horse Method of 
has a boy for the performance of all these particulars ; sweating, 
they are occasionally sweated, I forgot how often ; that 
is, they are heavily clothed, galloped nearly full speed 
for four miles, relieved from their violent perspiration, 
first by wooden scrapers, then by rubbing them till they 
are perfectly dry, and after a little gentle exercise, are 
taken home. 

I have spoken to the best of my memory of things that 
happened at least six-and-forty years ago, and concerning 
which, when 1 quitted Newmarket, I never imagined I 
should be more questioned. The skins of the horses are 
kept perfectly and peculiarly clean 5 severe perspiration They arc not 
is thought absolutely necessary. 1 see no reason to sup- hved, 
pose that their lives are shortened : some of them live to 
a great age. Eclipse, 1 think, died above thirty. 


iir. 

Second Letter from R. B. on the Dcvelopernent of Intel- 
lect und Moral Conduct in an In fant^ during the earliest 
part of her E Hstence ; being concluded at the fourth 
Month of her Age. 

To Mr. Nicholson. 

Sir, 

I thank you for inserting my paper on the Progress of 
Intellect in an Infant, and have now the pleasure of send.* 
VoL. XV.— ^ov. 1806. B b ing 
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OW THE INTELLECT OF iNFANti- 


Gokitlnuatk)n 
of a register 
the f^rogress 
of an infant 
•from twelve 
4 ays old. 


15th daj ofher 
age. Knows 
her mother at 
a short distance 


■■ ■ " —and is a- 
s^rare of the use 
of language. 


19th. Diverted 
by other chil- 
dren. 

23d. Endea- 
vours to articu- 
late. 


ing you the remainder of my notes on the satnclndiridual. 
As I have made it a particular point to keep close to what 
was actually written at the time, instead of trusting to 
any thing my memory might how suggest, you will find 
some repetitions and perhaps defects of style, which that 
resolution has prevented me from amending. The dates 
continue to express the age of the child, whose pro- 
gress from one day to another became less marked, ii) 
proportion as her stores of knowledge and acquirement 
became greater when compared with the improvement of 
any short interval of time. 

Fifteenth day of her age. The infant decidedly knows 
her mother when near her ; but doubtfully if distant. She 
has long known her when in her arms. Her acuteness of 
observation and the use of her hands improve, though 
slowly. She grows very fat and is indolent, probably 
from the constitutional habits of her age and growiif^ And 
perhaps from the less lively impressien of surrobiuliiig 
objects to which she is now accustomed. I think she 
still shows me a marked preference of intelligent atten* 
tion. This morning her mother was talking^ to her, and 
upon her giving some striking signs of pleasure, her mo- 
ther called to me do look at her,” — the infant instantly 
turned her head from her mollicr to me, and appeared 
highly pleased at my coining to lier. This could scarcely 
be casual : if it was not, she must have made considerable 
progress in the knowledge of the shortest and most fre- 
quent sentences used respecting her, of which do look 
at her,” is certainly one of the most frequent. 

Nineteenth day. She is highly interested and diverted 
at her brothers and sisters, who arc running about thF 
room and occasionally take notice of her. 

Twenty-third day. The infant is very desirous of artU; 
dilating, and makes many etfort‘', by varying the form of 
the mouth and position of the tongue. When she^ suc- 
ceeds in producing the resemblance of a word or syllable 
she is much pleased and shews her satisfaction by motions 
of the legs and arms. She never makes this effort but 
when engaged and attentive to some person who speaks 
tocher, and whose approbation she sOems to court by an 
at imitatioB. 
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^Twenty-sixth day. She can without any difficulty a6th day. 
Mtter many voluntary simple sounds at pleasure. Her 
wants being now more numerous and habitual, she betrays 
more imi)aticnce than formerly, at privations or iiicon- 
Tenienccs. This impatience appears to be grounded upon 
a moral deduction that she has a claim or right to be in. 
dulged. 

It is to be observed that her health, appetite and sleep 
have hitherto been perfect, and she has become much 
fatter than at the earlier part of her life. 

She was baptized three days ago, and of course does — knows that 
not yet know her own name ; but she has long known herself 

the word child,” as denoting herself. 

Sixth week elapsed. The infant very decidedly knows 6ih week, 
that the word mama” denotes her mother, which word Knowsherown 
pleases her more than any otlier, except the word child.” rlous other 
She knows her own name and attends when called by it. words. 
Conversation fixes her notice, even though not addressed 
to herself ; and she can utter many sounds without hesi- 
tation or effort, in the imitation of conversing or answ er- 
ing, very differently from her manner a few days ago. 

Seventh week. Her preference, directed to her mother, 7 A week, 
myself, and other favourites, arc now expressed in a va- 
riety of ways. She holds out her arms and leans beyond 
the equilibrium, in order to prevail on us to take her from 
her maid, at the same time that her looks and voice arc 
perfectly intelligible and expressive. 

Ninth week elapsed. C is now more pleased to 9th week. 

listen to distinct gtineral conversation, than to common Attends to gc- 
phrascs addressed to herself. 1 suppose this preference to conversa 
arise chiefly from the greater variety of tones and articulate 
sounds which are new to her, and perhaps from the in- 
i:erest she may take in the concomitant action of the 
speakers. Her general habits and use of the eyes have 
gradually improved in accuracy and minuteness. She has — <an support 
nearly, but not perfectly, a command of the vertical po- 
sition of the head ; and turns to the place whence a voice acting with the 
addressed to herself^ proceeds. But sbe does not always muscle* on the 
perform this last action with certainty and precision. In 
the use of her hands sh 9 gradually improves ; and particu- 
larly exerts this action in feeling or pinching the breast 
B b 2 while 
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the Halids ^hile Sticking. There is yet, however, very little con* 
nection between the hand and the eye. ^Vhile she is at 

the cyca. the breast, contemplating her mother’s face, sheoccasionaU 
ly stretches forth her arms and is delighted if her mother 
will lean forward and kiss her hand. Her smile, which 
originally seemed to denote simple pleasure, is now more 
Pleased with expressive and intelligent. She laughs at being mocked 
tr^icksand moc- qj. suddenly deprived of the breast ; and waits with some 
eagerness for a repetition of the trick. The nurse’s 
practice of covering the child’s face with her pin-cloth, 
and then suddenly plucking it off affords her diversion. 
Vcr^ attentive Keys rattled before her, or a nosegay held near her, arc 
toher^butdoes eager attention and prominence of the mouth; 

not try to take at the same time that she grasps her own clothes, but does 
them. attempt to apply the hand to the object of artention. 

She has a very marked fondness for her mother, and 
shews it, occasionally, by applying her mouth, opened 
very wide, against her mother’s check, making at tho 
same time, a gentle noise expressive of affection, 
loth week. Tenth week. Though her improvement in conncctijig 
^izc^^^"'n action of the hands with the sense of sight is very evi- 

objccts, * dent in her manner of taking hold of her own clothes or 
her mother’s neck-handkerchief, yet she makes iio 
attempt to seize any thing, in consequence of first se^^ng 
it. 

Peculiarity in Hogarth in his Analysis” of beauty mentions as>one 
the infant face; of the characters of the infant face, that.the iris or colouired 
the eye, being neatly of the same size in all ages, 
bears a greater proportion than usual to the size of tho 
fare in- young subjects. Hut there is another more strik- 
ing and very general differemce. In this infant, the bony 
edge which supports the eye-brow, being naturally low, 
the upper eye-lid at first covered part of t he iris as it does 
—another still iti many adults ; bat when the face becanjo fall and pro* 
more remark- uiinent, as is the case with thriving children, the lower 
eyelid, being pressed upwaixls, covered more of the iris, 
than the upper, llils effect is common with infants, but 
is, 1 think, never seen at a more advanced age. 
nth week. Latter end of the eleventh week. The attachment pf 

Attempts to C to her mother seems to increase. She laments or 

IS cr^yTound's y9hen the servant carries her aw ay. Her attempts 

/ to 
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to speak improve in manner and precision of answering 
when spoken to, which she does by a sound sometimes of 
pleasure and sometimes of mere assent or attention. 

These sounds considerably resemble those of a monkey 

wc had some years ago, which was habituated to reply • 

to kind language. Her mother, as well as ni) self, thinks ^ 

C ’s power of mind and observation are at this time 

much superior to that of the monkey ; but her education, 
or quantity of acquired habits, less. 

C refused to go from her mother to her eldest spinning a 

sister, but readily left her to come tome. She knows piece of money, 
when her maid, though absent, is called to take her. 

The amusement of spinning a half crown on the table di- 
verts her much, but she makes no attempt to seize it. If 
however it happens to touch her hand, she is greatly en- 
tertained, and seems to have a notion of possessing it. 

Twelfth week, or age nearly three mouths. TJie varioly 1 2th week. 

of tones and what may be called words which C can hcrscll 

uow’ command, are sufficient to make herself perfectly stood, 
understood, as to pleasure or pain or the mental affections, 
without crying ; and she certainly understands quite 
enough of language to a])prchcnd all that her wants and 
powers require to be communicated. She does not ^et 
at! empt to seize any object, with her hand under direction 
of the eye. 

Knd of thirteenth week. C having been ill with a week. 

complaint in the bowels, has shfcwn the most marked par- In illness she 
tiality for me ; so as to quit the breast to come to me, 
w hen 1 appear. I think this arose from an Imbitua) con- 
viction that I, as the adviser and director of the family, 
could do her good*. It is probable also that my greater 
personal stroiigtli and abdity to walkabout with her and 
also the facility w ith w hich she and I understand ea^h 
other, might afford strong motives of preference, by giving 
her that amusement which beguiles pain. 

She has often and long ago been carried to a looking siicknows that 
glass, which amuses her. From various lacts I am con- a looking glass 

Tlic same attachment and conviction has always been mani- 
fest in the iUness of her and my other children at later pe- 
riods. 


vinced 
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sbowf imagci vinced she at present knows that the figures are not real 

persons, but represent herself and others. 

Three mOnths End of the fifteenth week, or age exactly three calendar 

old. First con- Yesterday C——, who has been assiduously 
jnection of the ^ 

hand with the watched for that purpose, did not move her hand to taK.a 
tight- up any thing ; and to day, at six in the evening, she com- 

pletely acted with the hand and eye in conjunction. It 
seems as if this operation had been projected and previous- 
Thc operation ly arranged in her mind. She raises her arm by the 
aiTd scems^ to ^ level with the object she desires to take, 

have bcen^stu- and then by an horizontal sweep, brings her hand before 
died or plan- her, opening and shutting the hand till she has clasped the 
object, in which she does not readily succeed. Anxiety 
and impatience accompany this manoeuvre, and, on the 
whole, she is a good deal vexed with the desire to possess 
in this new way and the difficulty of bringing her hand to 
the object. I think she uses her right hand with rather 
more success than the other. When she had, M'ith both 
hands at once, grasped the tea tongs, she could not com. 
mand the voluntary power of letting go and therefore 
cried from the confinement of her hands, 
months. Ar- Three months and a half old. That effort at articula- 
tion which nurses call telling a long story, was very car. 
^ ^ ’ * nestly practised at this period, and some days afterwards 

she became TCry troublesome, from a wish to seize what, 
ever was in her view. That habit of tossing the arm up 
and down, which infants acquire, and to which some au- 
thors ascribe the use of the right hand in preference to 
the left, was also exhibited at about four months old*. 
And soon afterwards her knowledge of words and things 
She Icnowi her was so far advanced, that she knew her hands and feet by 

• The argument is that infants arc usually carried on the right 
arm, because it is stronger ; and in this position, the right arm of 
the child being at liberty, is said to be exercised more readily and 
early. It does not seem' however, that there is much force in tl^ 
remark ; for the nurse is as likely to carry them on her left arm, in 
order to have the free use of her own right arm; and even on the 
former supposition, it seems to me that the arm nearest the nurse, 
would probably be more fully exercised by taking bold of her, or 
her clothes, than the other, which for the most part can have no 
object within its reach. B. v * 

f name; 
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name ; that is to say, she shewed them when asked hand and her 
which is your hand,” — which is your foot,” provided 
her attention was not turned to other objects. 

To this period I carried my journal. The subsequent The journal 
months were not noticed ; and indeed in these she became ends hcra 
one of the family as to general intercourse, making her- 
self understood by all, and comprehending what was said 
to her to the full extent of her understanding and the sim- 
plicity of her wants. I shall not extend my communica- Qj,, Why d« 
tion by arguments and inferences ; but will only take not ^hildr^n 
notice that children do not speak sentences, and indeed tSan^at ^twelve 
•carcely words before they are twelve or fourteen months monthi? 
old, though my narrative seems to shew that they possess 
ability to do it much earlier. On this subject I would Because their 
remark that the latter part of the first year of the life of “ 
an infant, is a lime of indolence ; when most of their not operate till 
wants are supplied by attendants who are constantly with walV,, See. 
them ; and in the lower ranks of society, they are so 
ignorantly treated that they do not speak intelligibly for —and they 
years ; and again that they seldom have their teeth till 
after the twelvemonth. I have known a child who had Instance of a 
teeth at six months, and spoke many words very well at 
tliat period, with a knowledge of their meaning* ; but mo^s ; 
though he Has highly satisfied at his own performance, he butdidnotper- 
did not find motives for proceeding in his labours after hVmor "adv^ 
language, till about the fourteenth month, when he began ced at the 
to run about, and found his wants and views so multi- 
])Iiod under this new change of circumstances, as to re- (jpgn, 
quire a greater share of diligence than he had found 
needful in the arms of hid protectors. 

I remain, 

Sir, 

Your constant reader, 

R. B. 


* He is now a very intelligent, unafFected bey; but has no 
utraordinary claims to notice, cither in his own opinion or that of 
others* B. 
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On the Culture cf Beans jrreparatarj^ to a Wheat Crop, 
iifV'JoH’V Christian CuRWENj JS^^r. M.P, of Work,, 
ingtjn Jfully Cumberland*. 


Cultivation 
beans and 
wheat, &c. 


Sir, 

of Tn E ofTorof a premium bj the Society of Arts, &c. 
for the culture of beans preparatory to a wheat crop, 
boini^, as 1 conceive, for the purpose of dcrQonstrating 
the superiorit) of green crop's over dead fallows ; I shall 
be considered, I flattc ^lyaelf. as acting consonant to 
the views of the Society, ui offering a detailed account of 
my' proceedings, more especially as it *.Aill appear incon- 
testably , that, if anyadvavdage has resulted from a trial 
under such very unfavourable circumstances, the most 
sanguine expectations may fairly be entertained of the 
general utility of the system. 

The plot of ground on » hich the experiment has been' 
mafle, contains fortv acres, the soil is a stiff clay', io 
Hat as to afford v Ith ^ill for the water. The least 
continuance of render unworkable, though it has 
been d. 'ned ^lir s was prac^^ioable. It was broken 
up in the of I80(i, *ai 1 u in tVat and the following 

3 ear w as \jidcr ^ both crops vory heavy ; in 1802 it 
w as t<et w ith p ^ in June, they were run through 

with thepotatoe hai* w, ad made quite flat before they 
could be st hca gain. The wet set in and conti- 
nued so long, that Ui^ crop was in a great measure ruined, 
and the weeds got <o such a head that it was not possible 
to get the ground cleaned. It was sown with wheat in 
November 1802, by great exertions, but it was in Sh 
very- unfit a situation that the greatest' part of the seed 
perished : above half was re-s^wn with oats, in April 
1803, being as soon as it could be got upon. Immedi- 
ately after the crop was got off (early in October 1803) 
the stubble was turned up : in many parts the gi'ass was 


* This communication was made to* the Society of Arts, lj||^ 
three letters to the Secretary, wliich I have here given withoiff^ 
abridgement. 



so thick and strong, as to make it diffipaU for the plfught^ Cultivation of 
to get through it. The winter prcwed so mild thftit had 
done it little good. In many parts the harrows cauM ^ 
not break it, and the grass was obliged to }mj cut and 
carried olf by the hand. The advantage of a seco!\d 
ploughing would have been great, but by attempting it I 
might have lost the season for getting in the beans^; 1 was 
restrained therefore from attempting it. — Forty acres 
were drilled before (he end of February 180i, with a 
drill of the conshu;tlMi of Mr. Mac Dougals, six feet 
wide, sowing the rows at twenty-six inches apart. The 
weeds and rouglnn'ss of tlu land would not admit of the 
drills being kept exacllj straight, which occasioned ad- 
ditional trouble in chMuii ^ as also some loss in the crop. 

Forty-nine and a liaK Winchester bushels were sown.— 

I have been ( > icu j ’uey a just idea of the 
uncommon i h ^ and the dilftculty I 

had to con^t d i oioi qui nee oi it. The beans 

came up extremely w’cll, iiotw'ithstandin -he extreme 
severity of the 'nring. y step was taken in cleaning 
till the 10th o( May 1H04 ^ egleet proceeded from 

the multi plicit b .at and v over-m. n be- 
ing unacq’iaintou • h (he drik nsbatitli he ad- 

vantages of beginr ng to de^f 'oj the weeck early as 
possible; from t’ e lOlli r' May til the n .udJe of July, 
which was _fas long as ' wa* > rac'* ^ble tc ontinue, the 
pUnighs and harrows 'ix:* v‘.ns#antly einph.yed, and it 
was twKC hand-weeded during th time. i he cutting of 
the beans commenced the ^Oth f Augu'^t : had the wea- 
ther permitted, it might have been a week earlier. The 
method follow^ed, which I had practised with success the 
year before, was to cut and spread the beans thinly, and 
to leave them exposed i.o the sun two days previous to 
binding. By the 20th, the whole was cut, and the field 
cleaned by the 29(h, — I gained by these means above a 
month, which on wet land is of infinite advantage; I had 
great mortification in finding, after cutting the beans, the 
stitches extremely foul, notwithstanding all the pains I 
had taken. Any thing so dirty as this ground could sel- 
dom be met with ; tfih season was very favourable, and I 
began to clean it immediately ; I gave it two ploughings, 

VoL, XV^. — Nov. 1806. ' Cc and 
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and in some parts three, breaking it with harrows, raking 
and hand-picking it. f had, by the 20th of September 
1S04, the satisfaction of seeing it in a better situation 
tiian any fallow in the neighbourhood, and began to 
plough for wheat ; on the 29th it was completely 
drilled, roTlod, and water-furrowed. JMy friend Mr. 
Green, a Tnember of the Society, who visited the field, 
was so struck with the busy scene, that he requested to 
have the people and the horses counted, 'fhere were 
fifty-nine men and women, and thirty-one horses ; fonr- 
tetm single, and one double cart, four ploughs, four har- 
rows, drill, roller, and water-furrow plough, a horse 
each. Jt took sixty-two and a half Winchester bushels 
of seed ; 1 had sixty carts of compost per acre, composed 
of dung, ashes, and street-rakings, that had been collected 
during the summer, and laid in tlie most convenient situ- 
ations to facilitate the work. I’he filling, leading and 
spreading of 2500 carts of com]>ost was a work of some 
magnitude ; the month of October proved so wet, that, 
had it been delayed a week later, I should not have been 
able to have accomplished it. The labour it cost me after 
the beans were cut was very little inferior to a regular 
fallow; notwithstanding, the result, with this increased 
expense, will be found to be in favour of the experiment. 
The tick bean, which was sown on thirty-nine acres out 
of tlie forty, produced more abundantly than the other 
boan, winch ^ as sent me by INIossrs. North and Bridge, 
and, being a la'er bean, is not adapted to this climate. 
The crop was good; one stalk of the tick bean had 70 
pods, and these produced 353 beans; the weight, fdur 
Slone thirteen pounds the Winchester bushel; the other 
bean, four stone four pounds. The crop produced 20 JO 
stooks; from a few stocks which wer? left out of the stacks 
for (he purpose of adording specimens for the Society, I 
have reason to suppose they will yield ten quarts per stock, 
or C28 Winchester bushels. I estimate by the London 
seed, which is least productive. The selling price is five 
shillings per Winchester, which would make the ainount 
^{G7 9.V, 4d. The stooks had been exposed to the m- 
spoctioii of various persons who wished to see in what 
state the beans were, sq that I suppose some loss in the 

quantity. 
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quantity. The following is taken from the over-man’s 
day-book, and I believe the greatest attention was paid 
to have the expense correct 

jS. A’. d» sG, s, (L 

49y bushels of seed, at 5s. 4d...l3 3 1 I 

40 acres ploughing and harrowing, 

at I2s 24 0 0 

8 days work with drill, at 7^. 6d. 3 0 0 

4 carts two days leading weeds, 

at 5s 2 0 0 

24 women cutting weeds, at 9d. . . 0 18 0 

43 1 11 


, m-. 

Cultivation of 
beans and 
wheat, 


141 days ploughing and harrow- 


ing, at 5s 35 5 0 

435 days work of women weeding, 

at 9d 16 6 3 

45 days work of men, at 2s 4 10 q 

56 1 3 

168 days work of w omen cutting, 

at Is. 3d 10 10 O 

30 men’s days work, at 2s 3 O 0 

66 women’s days work, binding, 

at is. 3d 4 2 G 

22 men’s ditto, making bands, Sec. 

at 2s 2 4 0 

19 16 

27 men and horses leading the 

beans oft' the ground, at 5s 6 15 0 

IS women’s days work, at 9d 1 2 6 

Stacking and leading the beans., 7 15 O 

15 2 6 


< 3^134 12 2 

Further expenses after the crop of 

beans was cut. 

Twice ploughing and harrowing 

40 acres, at 12s 48 0 0 

Ditto 6 acres a third time, at 12s. 3 12 0 

gjearts 6 days, leading off weeds 

and stones, at 5s 3 O 0 

48 women picking, at 9d, •,•••• 1 16 0 

10 men ditto, at 2s. * , , . 1 O O 

57 8 0 
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Calcivafttoii of 
beam and 
wheat, &c. 


Value of crop 62S, bushels, 
Expense of sowing, 
cleaning, and 
reaping the beans, «:^13 4 12 
Had the wheat been 
then sown, the 
balance in favour 
of the crop would 
have been * 


at 5s: 4c!. £167 9 


o 


75 12 


4 


0 


^£213 1 4 


By further expenses 

as above 57 8 0 

192 0 2 

Balance in favour of 
the green crop, 

' giving credit for 
the expense of the 
fallow 51 1 2 

^243 1 4 


The appearance of the wjieat is most promising. It 
Ml) intention to take another crop of beans, which will 
mo'it completely clean the ground, then give a second 
dressing of from 20 to 30 cart-loads of compost, and sow 
it with w heat and seeds in the spring. 

Should farther information be requisite, I shall be 
happy to give it. 

1 am, Sir, 

Your obedient servant, 

I. C. CURWEN. 

Workington Hally March 20, 1804. 

Charles Taylor, Esq. 

Dear Sir, 

An opportunity offering by which I can send you 4 
sample of my beans for the iospection of the Society, I 

thuUa 
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think it more advisable than waiting till the meeting of Cultivation of 
Parliament; should it occur to you that any further in- beans and 
formation is requisite, I will be much obliged to you to ^ 
acquaint me \^ith it. I think I may, without arrogating 
too much, say, the manner in which the crop was worked 
and got into the ground, and its present appearance, is 
not inferior to any thing which has been done in any part 
of the kingdom. The accounts of expense were kept 
with great care and attention. I shall be highly grati- 
fied in being successful in my application for the medal. 

Should any information be wished by the Committee, 
my friend, Mr. Creene, of Bedford-square, would wil- 
lingly attend, as he expressed great pleasure at what he 
saw whilst we were putting in the crop. It has drawn 
the attention of the farmers in the neighbourhood ; and 
^vhen I come over it again, I hope they will be sensible of 
the advantages resulting from the plan. I am this winter 
trying an experiment in feeding milch cows, and selling 
the milk to the poor, who have hitherto been extremely 
ill supplied. 1 conceive, by feeding the cows with green 
food and oil. cake, I can furnish the milk as cheap, and 
with as innch profit as in summer. I give each cow four 
stone of green food, at 1 Jd. per stone, four pounds of 
oil-cake at Id. straw 2d. making the total one shilling. 

New milk is 2d. per quart — any thing above six quarts 
is profit. I have thirty cows, mostly heifers ; these 
afford less milk ; but 1 can dispose of them v^ithout loss 
in March or April, having no keeping in summer, or de- 
sign to interfere ^vith other farmers. I sell near two 
hundred quarts per day, besides my own consumption^ 
farm-house. See, See, The cattle are in admirable order. 

1 keep them in open sheds, and turn them out several 
hours every seasonable day. The crops here were in 
general good. 1 had an acre and three rood of carrots, 
which produced five thousand stone ; the ground was by 
no means good ; but they were sown upon ridges, gather- 
ed as high as possible, with a double mould-board 
plough, and kept well worked during the summer. My 
success will induce many trials. I give five pounds each 
day to my horses, instead of oats, which Saves me sixty 
Winchester bushels per week, oi? The Bishop of 

lilandaflE 
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Cultimion "Of busily employed planting a huiidr(Hl 

hcaos and acres^ mostly with Larch ; not to interfere with him, 

wheat, &c. j wait till next year, when I shall plant between one and 

two hundred acres, lately purchased. 

With great respect, I aiii. 

Dear Sir, 

Your obccli( 'it humble servant, 

J. C.CURWEN. 

Jl'orkaigtou Nox\ 20, 1801, 

CiiAKLEs Tailor, Esq. 

Dear Sir, 

I wish to add to the communication I had the pleasure 
of making to you, respecting the culture of beans, that 
1 have threshed out tw o stacks, and found the straw most 
admirable fodder. Horses arc extremely fond of it ; and 
I have, in no instance, found it to disagree with them, 
which I have understood to be frequently the case when 
the bean stands till it is quite withered. This advantage 
in favour of cutting the bean green had not occurred to 
me, and will add much to the value of the crop, and 
supply the place of oat straw, which is nearly of equal » 
value with hay. 1 have not used any hay this season, 
but given beau and other straw with potatoes and Corn, 
and find the horses in high condition. The experience of 
every year convinces me of the great saving in my plan of 
feeding, as w^ell as its being the best food that horses can 
have for keeping them in condition and health. Lucerne 
and an equal quantity of corn will not keep the horses in 
the same condition as with potatoes. It is supposed this 
feed is not adapted to quick work : I can only say, 1 sel- 
dom travel less than eight miles per hour with my car- 
riage-horses so fed, and I drove them thirty- five miles, a 
lew days ago, in four hours and three quarters, and this 
without any injury or distress to them. 

With respect, I am, 

Dear Sir, 

Your obedient humble v ant, 

J. C.CURWEN. 

Workington Hall, Jan. 25, 1805. 

Charles Taylor, Esq. 
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V. 

On the Arrangement and mechanical Action of the 3Ius^ 

cles of Fishes. By Antuony Carlisle^ flsq. F.R.S. 

F.L.S.^ 

T was my intention to have continued my physiologi- Introductory 
cal inquirres on the phenomena of muscular motion, by a 
sej-ies of chemical experiments; and to have communi- 
cated the result, when duly matured, to the Royal Soci- 
ety. But an unexpected request, made at a late period, 
for the Lecture of the present year, obliges [me to defer 
those researches, and to limit the investigation of the sub- 
ject I ha> e c‘ osen. 

The application of the motive organs of animals has Pcculii^ j^truc- 
already furnished examples of general utility by inrreas- ^ it-s. 
ing our knowledge of mechanical powers ; and the culti- 
vation of this study promises still further improvement. 

The muscles of fishes are of a very different construc- 
tion from those of the other natural classes. The medium 
in which these animals reside, the foim of their bodies, ^ 

and the instruments employed for their progressive mo- 
tion, give them a character peculiarly distinct from the 
rest of the creation. The frame-work of bones or carti- skeleton 

lages, called the skeleton, is simple; the limbs are not is simple; mus- 
lormed for complicated motions, and the proportion of 
muscular flesh is remarkably large. The muscles of 
fishes have no tendinous chords, their insertions being al- 
ways fleshy. There are, however, semi-transparent, 
pearly tAidons placed between the plates of muscles, 
which give origin to a series of *»hort muscular fibres pass- 
ing nearly at right angles between the surfaces of the ad- 
joining plates. Lewenhoeckf appears to have over- Tendons. ' 
looked these tendons, and the numerous vessels, which he 
describes in the interstices of the muscular flakes, I have 
not been able to discern. 

I'ne motion of a round shaped fish, independent of its The motion of 

a fiiih 

* Read before the Royal Society, Nov. i8oj, being the Croonian 
it^ccture. 

f Phil, Trans. VqL XXXI. p. 190. 
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fins, is simple; and as it is chiefly effected by the lateral 
flexure of the spine and tail, upon which the great mass 
of its muscular flesh is employed, whilst the fins are moved 
by small muscles, and those, from their position, compa- 
ratively but of little power, I shall only describe in de- 
tail the arrangement and application of those masses, 
which constitute Ihe principal moving organs, 

Fdr this purpose a well known fish, the cod*, has 
been selected as a standard of comparison for the muscles 
of other fishes, there being a conspicuous resemblance 
among them all. 

The pairs of fins have been considered as analogous to 
feet, but they are only employed for the purposes of 
turning, stopping, altering the position of the fish toward 
the horizon, and for keeping the back - upwards. The 
single fins appear to prevent the rolling of the body, 
whilst the fail is employed to impel it forward. 

Each of those fins, which arc in pairs, is capable of 
four motions, viz. of flexion and extension, like oars, 
and of expanding the rays, and closing them. 

The extension of the whole fin is performed by a single 
radiated muscle, which is often supplied with red blood : 
the antagonist is of a similar character. The greater 
j>ower of the extensor muscle (Vide Plate V. a, a,) shews 
how strongly it is required to act when employed to stop 
suddenly the progressive motion. A series of interf ening 
muscles expand and close the rays. 

In the act of extending the fin the interosseal muscles 
are passive. It is advanced forward edgeways and closed; 
but during its flexion, the rays are expanded, striking 
the water with its broadest surface : this action assists 
the tail in turning the fish- In the effort to stop, these 
fins are strongly retained at right angles with the body, 
by the force of the extensor muscles, the rays are ex- 
panded, audthceflect is assisted by the tail turning later- 
ally with its broadest surface forward. 

The single fins, for the expansion and contractioit-of 
their rays, are furnished with two sets of muscles ; one 
of which is situated at their roots, and lies oblique; 


^ Gadui Morhua of ];iJEUueuf. 
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the |tec»lleli^itiL‘tl|e8{»ii]refl^ to ^(vhkli the 
rays are afttciilateii(ce). ^Thefia haa a}fo a lateral mo. 
tioD^ whieh it is occasioi^ly^rawa out of a straight 
line; and by the co-operation of these muscles on both 
sides, it is kept steady whilst ^e body of the fish is 
turned oblique in swift motion, or in eddies. Whed 
placed near the tail, the single fins seem also to aid the 
efiect of that instrument by increasing its breadth. 

The tail is the principal organ of progressive motion, Explanation of 
and its actions are performed by the great mass of lateral 
musclee. Th^re are a shries of short muscles for the pur. 
pose of changing the figure of the tail fin, which arise 
from the spine and coccyx^ and are attached to the rays 
immediately beyond their joints : {dd)\ their action is to 
expand the rays, and by partial contractions to alter the 
lateral position of the fin. Slender muscles are placed 
between the several rays, (ee,) whose office is to converge 
them previous to the stroke of the tall. 

The muscles situated on the head are those, which act 
on the membruna bramduostega^ the under jaw, o$ hyou 
des^ fauces^ and the globe of the eye. 

In order to determine the effect of the fins on the mo- Expenmenu 
tions of fishes, a number of living dace*, of an equal size, action 

were put into a large vessel of water. The pectoral fins of thcir*fin». 

of one of these fishes were cut off, and it was replaced 
with the others. Its progressive motion was not af all 
impeded ; but the head inclined downward, and when it 
attempted to ascend, the effort was accomplished with 
difficulty. 

The pectoral and abdominal fins were then removed 
from a second fish. It remained at the bottom of tlie 
vessel, and could not be made to ascend. Its progressive 
motion was not perceptibly more slow ; but when the tail 
acted, the body shewed a tendency to roll, and the single 
fins were widely expanded, as if to counteract this effect. 

iFrom a third fish, the single fins were taken off. This 
produced an evident tendency to turn round, and theq)ec- 
toral fins were kept cqnstantly extended to obviate that 
motion. 


* CyptiAlM kuciicui. 
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( irrom a fonrtii fish, the pectaral anid abddmiiMil fins 
were cut off m. one side, and it Immediately lost^ the 
power of keeping the back u pwarde. The single &is were 
expanded, but the fish swam obliquely on its side with the 
remaining pectoral and abdominal fins downwards* 

From a fifth fish all the fins were remored. Its back 
was kept in a rertical position,^ whilst at rest, by the ex- 
pansion of the tail, but it rolled half round at every 
attempt to move. 

From a sixth fish, the tail was cut off close to the body. 
Its progressive motion was consideraldy impeded^ and the 
fiexions of the spine were much increased during 
deavour to advance : but neither the pectoral nt^(Mp|l|tk 
minal fins seemed to be more actively employed. ^ * 

From a seventh fish, all the fins and the tail were re- 
moved. ^t remained almost without motion, floating near 
the surface of the water, with its belly upward. 

These experiments were repeated on the roach the 
gudgeon +, and the minnow with similar results. 

The muscles of fishes differ materially in their texture 
from those of other animals : they^ are appar;ently more 
homogeneous, their fibres are not so much fasciculated, 
but run more parallel to each other, and are always 
paratively shorter. They become corrugated at the 
temperature of 156o of Fahrenheit, when their tendinbus 
and ligamentous attachments are dissolved, and their se- 
rous juices coagulated. Under those circumstances the 
muscles lose their transparency, and the lateral cohesion 
of their fibres is lessened. 

But the mechanical arrangement and pliysiology of the 
lateral muscles of the body of fishes constitute my present 
object. These parts have already been described in a 
general way by Professor Camper, M. Vicq-d-Azyr, and 
M. Cuvier, to whom 1 am indebted for much useful infor- 
mation. They have been denominated cauahes muscu^ 
laires, by M. Vicq-d-Azjr§, and mmclas laterals by 
M. Cuvier II • The term used by M, Cuvier seems very 


* Cyprinus ruiilus. f Cyprinus gobio. \ Cyprinus phoxinut 
§ Mem. Strangers de I'Acad^m. dcs Sci. de Paris. Tom. VtU 
p. i8 et aaj. 

I Legont d'Anatomie compart. Vol. I. p. 196. 

appropriate 
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§ T tt u c ro»y Of fXBfl^: 

appropriatl^ geaeroi difislon or class. But, as 

the flakes are arranged in distinct longitudinal rows, 
these row9 must be considered as orders. And, as couches 
appears objectionable, 1 shall addpt series in its stead ; 
distingnishiiig each by a word referring to its situation in 
the animal, viz. the dorsal, rertebral, abdominal, and 
yentral series. 

These series are composed of thin masses of muscle, or, They are di»- 
as they are commonly called, flakes ; which for the most 
part are thicker upon their outward edges, and become 
wedge-shaped toward their interior attachments. Each 
series is separated from the next adjoining by a membra- 
nous phrtition, yfhich is most apparent be^tween the ver- 
tebral and abdominal senes. 

The dorsal series (ff ) arises from the back of the head. Particular de- 
In its course it is terminated on the upper ed^e by the ^*’*pt*o“* 
bones, which support the single fins, and a membranous 
septum: at this part the flakes are thin. Its lower margin 
is bounded by the vertebral series, where the flakes be- 
come gradually thicker. The first flake is composed of 
longer fibres than the rest, and possesses more red blood. 

Those succeeding it range obliquely backwards. They 
are all joined together by cellular membrane, and shining 
fasets, which resemble the tendinous expansions in qua- 
drupeds. 

Toward the middle of the fish the flakes arc thicker, 
and stand more perpendicular to the surface, becoming 
oblique and thin as they approach the tail ; whilst the in- 
tervening fasciae are most dense at each extremity. This 
series consists of forty-fire flakes, a number correspond- 
ing with that of the spinous processes to which they arc 
attached, and which does not vary with the growth of 
the fish. 

The muscular fibres constituting each flake, run nearly 
at right angles with its anterior and posterior surfaces, 
and parcllel to the length aud surface of the fish ; except 
that their posterior extremities incline somewhat inwards. 

As the sknli aflbrds the ultimate fixed attachment of 
this series, and its moveable insertions are on the verto- ' 
brae, and the tail, it follows, that its combined action is 
to bend the whole body and tail towards one side ; or, if 

Dd 2 the 
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Panicukr the illdcti cantrtiefc partidifj^ i&gire it* ift ttv|)^oti!tiii(^nui<a 
S* mwclts of produce these effebts all the other scrM^ co. 

operate. 

The strperior exteriml edgelt of the fihk^ of the*^0rte« 
hral series (g^y form acato atigiea with tlieinfei&Ot^^ 0 r<^ 
111^ edges of those of the dorsaJ serich, the apices of which ^ 
point toward the tail : the flakes are larger, but their' jmsu 
ber is tlie same. The lower matgin of thiseerietf itboumled 
by the centra] membranous partition, which has alread^r 
been noticed to be more conspicnous than thb oidier lon«i 
gihidinal divisions, and it appaa^ntly admiti of greater 
motion. 

The abdominal series (hk) is composed of lakies asmilar 
to the preceding. They range toward the tail, fortaing 
an angle with those of the Tertebral serier, the apex^ of 
which is presented toward the head. They are attached 
internally to the transverse and inferior spinons processes 
of the vertebrae. The ribs are^plaoed in the line of the 
centre partition, and lie between the flakes. This serihs 
arises from a bone which borders the opening for the 
gills, and the pectoral fin, with its scapula and mii<^c}e8, 
is situated between its foremost dakes. Wherever thia 
series encloses the viscera, its flakes are shallow, and 
their thickness internally is not much less than at their 
external superficies. ^ 

Lastly, the flakes of the ventral series («) form acute 
angles with the abdominal flakes, the points Of which 
incline to the tail. It is attached anteriorly to the o$ 
kyoidesy and the bones ofithe lower jaw. In its course it 
is bounded above by the abdominal series, and below by a 
membranous septum, within M'hich the inferior single fins 
arise. The flakes, that cover the viscera, are shallow ; 
and they lie more oblique as they approach the tail. 
Both this, and the last described series, have their muson^ 
lar fl'bres arranged according to the length and figure of 
the fish. 

Three large superficial nerves (kk) passing longitudi-i 
nally from the head to the tail, in the course of the mem- 
branous partitions, give off fibrils at right angles, wklch 
band inwards between each of the muscular flakes. A 
larger set of nerves are sdnt from ihem^duJSta odd 

betufseeil 
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ihB bmnsiiee of iwemitv entov Particular dM< 

ramifyiBg there. Another anwU nerre p»edng 
from the head, aad ruBfaiag doep-seated, and dote ta the 
dorsal spiiiea^ crosses and unites with each oi the spitfal 
fibrils, and at the junction a remarSoable body appears : 
it iraloose transparent vesicle, about the size of a milleU 
seed,' containiafta^Tiiiite substance like the carbonate of/ 
lime founding the intercostal < ganglions of frogs* Tlds^ 
vesicle is included widun the sheath of the nerve. 

The coats of the blood«-vessels are of adelichtetexture, 
and easily ruptured* In order, tkerefoie,>to secure them 
from bei^ injured by the violent and sudden actions of 
the muscles, theprineipai trunks both of the aiterles and* 
veins are inclosed in osseous canals, formed by the bases 
of the superior and inferior spinous processes ; and their 
first raulifications lie within grooves in the spines. As 
they pass out to supply the muscles, their branches are 
immediately subdivided, sO that a considerable vessel soon 
becomes extremely minute. 

The rate, at which many fishes move through a medium Fish move with 
so dense as water, is very remarkable ; their velocity loc^y •* ncariy" 
being scarcely surpassed by the flight of the swiftest birds ; equal to that 
and although the large proportion of muscles, and their birds, 
advantageous application, may partly account for the phe- 
nomenon, yet the power would be inadequate to the effect, 
if it were not suddenly enforced; as is evident from the 
slow progress of eels, and such fishes as are incapable 
from their length and flexibility, of giving a sudden late- 
ral stroke. 

But the quickness and force of action in the muscles of This extreme 
fishes are counterpoised by the short duration of their 
powers. Those accustomed to the diversion of angling, 
are aware how speedily the strength of a fish is ex- 
hausted, for if, when hooked, it be kept in constant 
action, it soon loses even the ability to preserve its ba- 
lance, and turns upon its side, fatigued and incapable of 
motion. This has been vi;dgularly attributed to drown- 
ing, in consequence of the mouth bekig closed npoa the 
hook ; but the same effects take place when the hopk 
is fastened to the side, or tail. This prostration of 
strength may depend partly oH fear, and partly on in- 
terrupted 



. litgitiradBl or rnins. 

-terraptied resiiiration, riaoe fishaay when sirkMii^.nqilAiii 
ly, keq> the memirma irtmthiottigoi closed, aad whea 
nearly exluuisted^ Tiolently ^ith tk^r gills. 

The atnicture The shortness of the muscular fibres, and the multiplied 
foniw *a^on^ ramifications of the blood tressels, are probably peculiar 
tra»t to slow- adaptations for the purpose ^of gaining velocity of acti<ni^ 
a^ng ani- ^iiioii seems to be invariably connected with a very li. 

miied duration of it. Such examples form an obvious 
contra^ with the muscular structure of slow-moving 
animals, and with those partial arrangements where un- 
usual oontinuance of action is concomitant. 

These doc- Since my former communications on the subject of 
tnaes fu^er cylindrical arteries*, another instance of their supplying 
slow-moving muscles, which are capable of long con- 
tinued action, has been pointed out to me by Mr. Ma- 
cartney. It is in the muscles, which act upon the feet 
and toes of many birds, and seems to be an adaptation for 
the long exertion of those muscles while they sleep, and 
also when they alternately retract one foot under the 
feathers to preserve it from the effects of cold. 

The muscles of the human body, which perform the ' 
most sudden actions, have their masses of fibres subdivided 
by transverse tendons, or are arranged in a penniform 
direction. The semi-tendinosus, and semi-membranosua 
of the thigh are thus constructed ; the former having its ' 
fleshy belly divided by a narrow fasqioy and the fibres of 
the latter being ranged in a balf-penniforra manner. The 
recti abdominis are also divided into short masses by 
transverse tendons, and all these muscles are conjointly 
employed in the action of leaping. 

Perhaps these observations may indicate the reason for 
that diversity in the lengths of various muscles, which act 
together ; thus, organs of velocity are joined with those 
of power, ai^ mutually co-operate to produce a simulta- 
neous effect. 


DESCRIPTION OF PLATE. 

Explanation of The drawing was made from a cod which had been 
engraving, coagulated by heat, in a case of plaister of Paris, the skin 


^Phil, T^s. i8oq, p. 98 ^AUq x8o 4» p* x;. 
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beiog tAken an equal portidn of the flakef 

careffiU^ remoyed from each series, to exhibit the|r sere* 
ral directions. The subject was reduced to the present 
risebj accurate measurements. 

oo, Muscles which extend the pectoral and jugular 
fins. 

bbbbb^ Oblique muscles, which erect the rays of the 
single 6ns. 

cc, Muscles which depress the rays. 

dd, Muscles which extend the rajs of the tail. 

ec, Interosseal muscles, which close tiie rajs. 

JQT, The dorsal series of muscular flakes. 

ggy The vertebral scries. 

AA, The abdominal series. 

tV, The ventral series* 

AAA, Three superhcial nerves which run longitudinallj 
between the series of flakes. 

/, Posterior surface of a dorsal flake. 

ifi, Posterior surface of an abdominal flake. 

n. Anterior surface of a vertebral flake. 

o, Anterior surface of an abdominal flake. 

The middle portion of the flsh from whence the flakes 
have been rcmo^ ed, shews the several directions of them, 
and also tlicii diliercnt thicknesses. The spine appears 
in the chasm. 


VI. 

On the Use and Abuse of Popular Sports and ExerciseSj 
resembling those of the Greeks and Romans^ as a 
Nation€il Object, By Samuei. Argent Baroslet,. 

M. D. 

[From the Mcmoiri of the Maachester Society, Vol. I.] 

Human nature so constituted as to require both Recreation or 
bodily and mental recreation. This instinctive propensity 
to amusement in man, is sufficiently proved by the uni- 
versality of the appetite, in every stage of life, under 
every variety of clime, and constjtutiou of govenmient. 

But the regulation of this natural propensity differs great- 

ir 


4!m '*c&t8Km8B«4 

fy #ecot>diilg to Ite ciroamsttyioes lie it 

placed* TtiO*iNMsteBti^s and sportaof manlrliid sm 
feredhenlfied ^ tiieani^eiiee of nto^al^ political and 
physical causes. The means of {ra#floatf^4Te^T#i0ut 
--*ii sought by and complex : • thoend Bimple ^ ^mifonn. To escape 
to^chM c*^ Ws sensations which may be induced by too great 

state of^rc-ac- or too littlo exertion of body or mind, and to enjoy the 
tion. pleasure which sympathy extracts front the Taried inter. 

course with fellow man, ^ire rise to that fondness for 
public dirersions andfiportive contests, so conspicuotisly 
displayed in the history Of mankind. — The influence' of 
physical causes, in regulating the nature of these diver- 
sions, may be readily conceived. ^ 

Influence of The hardy, strenuous and active amusements #f the 
affccrour**a-^* inhabitants of the temperate and frigid zones, would de. 
musements. press and exhaust, rather than enliven and invigorate, the 

Hence the supreme delight 
matc^indolcncc Asiatic consists in the enjoyment of those pleasures 

is a hot one. which are purchased with little fatigue of body, or agita-^ 
tion of mind. To inhale the grateful fumes of bis pipe, 
and to foil his adversary in the stratagems of chess, or 
other scdentaryjgames, constitute tho principal part of 
his amusements. 

Moral causes Although physical causes* necessarily circumseVibe tiie 
act likewise, sphere of man’s active pursuits, yet they have mucbfltfsa 
controul than those of a moral and political kind. Mati 
is endued above all other animals with a flrame and bonsti- 
tution which can adapt itself to every diversity of clime 
and change of temperature. He can, in a measure, sub- 
due physical obstacles, when powerfully stimulated by 
moral and political causes. — The savage, compelled to 
hunt his prey for food, has little leisure to cultivate iiis ‘ 
intellectual taste and powers. If not exposed to danger 
from hostile neighbours, his recreations are mostly of a 
negative kind. — He is happy when idle and at ease. 
But if he be stimulated by the prospect of war, all his 
" amusements tend to accomplish him for carrying on suc- 
cessfully his military exploits. Hia songs are praises of 
^ tbe herpes of his nation ; and hi» dufices are connected 

vrith mavtial ^seit>litie* The^ public shews and festivals 

of 
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of fais country are, almost without exception, of the cha- 
racter of savage war*. 

According to the degree of civilizatiofi will the public Civilisation 
sports and amusements of a people partake more or less 
of the mixed character of corporeal and mental, recreation, tlon 
A display of the afts which refine and gladden life, can 
only flourish where the condition of man has been long 
meliorated by the enjoyment of moral and political advan- 
tages. — Indeed the kind and nature of the popular sports 
and exhibitions of a people, whether just emerging from 
barbarism, or passing through the various stages of im- 
provement, or arrived at the highest pitch of refinement, 
serve to measure, as by a scale, the different degrees of ^ 
their advancement to the acme of civilization. The two or refine- 
most powerful and celebrated nations of antiquity, Greece ment may he 
and Rome, afford ample proofs of the truth of this re- [hc^^p^blic^^ 
mark. The shews and public sports of each of these sports, 
nations, while they issued from their character and man- 
ners, operated on this very character and manners, and 
rendered them more ardent and permaneut. This con- 
nection between the character of a people and their 
sports, was forcibly impressed on their legislators and 
rulers. Their public games were instituted for other pur- 
poses than mere amusement and relaxation. They were Legislators 
rendered subservient in Greece to the noblest views of have o^n di- 
legislative policy. Intimately connected with the whole sports to 
system of government, whether civil, military, or religious, moral and po- 
they had a moral as wellas a political tendency. To pro- htical objects, 
mote ardor, emulation, friendship, patriotism, and all the 
animated principles and connections pf active life, the 
Olympic and other solemn festivals were instituted. In 


* The savage tribes of America furnish various proofs of the 
truth of this remark ^ - L ikewise in Collins’ account of the natives 
of New Holland, there is a curious illustration of the propensity of 
a rude and savage people to those amusements which are adapted 
to their peculiar situibion. 

Indeed the singular and ludicrous ceremony of initiating youth 
into the rank of warriors, at the celebration of their military exer- 
cises and games, IS a striking instance of that disposition to amuse- 
menti which even the most sava^ and wretched state of life canpor 
eradicate. j 
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ON SPORTS AND EXERCISES. 


The ancient 
Greeks direct- 
ed thPir sports 
to afford plea- 
sure and to 
give agility and 
personal pow- 


Thc athletic 
sports are prac- 
tised by all na- 
tions. 


order to investigate some of the moral and political effects 
of these popular sports and public games, which contri- 
buted so largely in raising the Greeks and Romans to a 
height of unparalleled grandeur, it will be necessary <o 
examine the foundation of a system, ‘which, in some res- 
pects, when freed from its worse abuses, particularly those 
which the more ferocious character of Home introduced^ 
may not illaudably nor unuscfully be imitated by the mosr 
civilized nations. 

Though it may, perhaps, be admitted, that the differ- 
ence in the state of knowledge and general policy, in the 
ancient and modern world, will nut admit of a close ap- 
proximation in the system of their public sports and 
amusements ; yet the principles to which the Greeks di- 
rected their attention in controuling popular amusements 
deserve the limited imitation of every free and enlightened 
people. For, their aim was to direct to innocent and 
useful objects two of the most powerful principles of the 
human breast ; — the love of pleasure and the love of 
action. Hence arose the institution of the * gymnastic 
exercises, which formed the principal part of all the so- 
lemn games. The gymnastic art consisted in the perform- 
ance of bodily exercises calculated for defence, health and 
diversion. That branch of these exercises, called the 
athletic or sportive, must be considered as coeval with 
the formation of society +. The five J gymnic exercises, 


• Lycon, according to Pliny , fir«t instituted the gymnastic games 
in Arcadia, whence they were extended throughout Greece and 
successively contributed to the highest gratification of both the 
Greeks and Romans, in their private schools and public solemni- 
ties. 

They were performed in the Gymnasium, where not only youth 
were instructed in these exercises, but also the philosophers taught 
their different doctrines.— The Palestra, which formed a part of the 
building, was the school for the gymnic exercises. 

f In almost every island of the Great Pacific Ocean, we find a si- 
milarity, more or less striking, in the athletic and warlike exercises 
of the natives, with those practised in Greece. 

f These five exerdtes were called Pentathlum by the Greeks, 
and Quinpertium by the Romans* They consisted of leaping, mn- 
ning, throwing the Discus, darting the javelin, and wrestling ; but 
instead of darting the javelin, others meation boxing* The last ex- 
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ho accfirately dcscfibod by Homer, Pindar, Sophocles, 
and Pausanius, formed the principal branch of the educa- 
tion of youth. 

To be enabled to excel in the performance of these. How the 
they were trained with the greatest care ; and every 
means was employed to excite powerful emulation. 

Their object was, to recreate and strengthen the body, 
as well as fortify and exalt the mind. For, the firm or- 
ganization acquired by perpetual exercise, counteracted 
the propensity to vicious indulgence, which a voluptuous 
climate naturally inspires. 

They likewise infused a courage depending on animal >yiimal vigour 
strength and vigour, which was excited to the highest 
pitch among tl)is warlike people *. Besides, the ambition 
of honest fame (the sure + rewatd of excellence in these 
sports and contests) taught them to controul the appetites 
of the body by the affections of the soul. 

But the chief aim and end of the institution of athletic —and renders 
gymnastics among the more warlike states of Greece, capable of 
were, perfection in the military character. Their phi- coumr^tymi- 
losophers inculcated this doctrine'by their precepts and litary art, 
example. — Plato, in his book of laws, after having viewed 
the high importance of acquiring bodily force and agility, 
adds, a well governed common-wealth, instead of 
prohibiting the profession of the athletic, should, on the 
contrary, propose prizes for all who excel in those exor- 
cises, w hich tend to encourage the military art.” — And, 
perhaps no better plan could have been contrived to fos- 
ter a warlike spirit amongst a people devoted to military 
enterprize, than the training of youth in these hardy and 
laborious exercises, and in proclaiming rewards for those 

creise was combined with wrestling ; and then took the name of 
Pancratium.* » Sce Hieronymus Mcrcurialis, de arte gymnastica 
—and Potter's Archoeolegia. 

* Hac arte, Pollux & vagus Hercules 
IxinixuSi arces attigit igneas.— Hor. 

Thus mounted to the towers above, 

“ The vagrant hero, son of Jove.” 

f Such as gained victories in any of these games, especially the 
Olympic, were universally honoured, and almost adored.-— Sec 
Plutarch's Sympos. lib.ix. Quest. VL and Potter's Archcol. 
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ON SPORTS AND EXERCISES. 

who excelled in their public exhibition. If man were 
only destined to conquer and triumph over the weaker 
and less valiant of his race — if the lust of dominion were 
the only appetite worthy of gratification, then the culti- 
vation of bodily prowess and ferocious courage would 
properly form the business, as well as pleasure of life. 
But man has a nobler part to act in society ; and enjoy- 
ments more pure, lasting, and better fitted to the dignilyr^ 
and character of his nature, become necessary to his well" 
being in an advanced stage of civilization. It may rea- 
dily be conceived, that those arts which sooth and em- 
bellish human existence, and which depend on the culti- 
vation of feeling and of taste, would be neglected by the 
Greeks, when only bodily strength, activity, and address 
could carry off the palm of victory. In the distracted 
state of the first settlers in Greece, when the bodily ener- 
gies were constantly in action, courage and personal 
strength decided the day in most of their military con- 
flicts. Hence courage became associated with every idea 
of patriotism, honour, and virtue. It is the opinion of 
Aristotle, ‘‘ That the nations, most attentive to the 
formation of the body, strive to give it too athletic a 
habit, which injures the beauty of the shape, and stints 
the growth of the person. The Lacedemonians avoid 
this error; yet, by imposing excessive labour on the body, 
they engender ferocity in the mind, thinking this con- 
ducive to martial spirit. But mere warlike courage, 
taken separately by itself, is a doubtful and defective 
quality, and, cultivated too assiduously by the hardening 
discipline of toils and struggles, will degrade and debase 
the man, blunt Iiis faculties, narrow his soul, and render 
him. as bad a soldier as he is a contemptible citizen*.” 
This necessity of rendering the gymnastic art subservient 
to nobler pursuits, was felt and acted upon by the Athe* 
nians, and other polished states of Greece. 

The cultivation of poetry and music was encouraged 
by bestowing the highest honours ^and rewards on those 
who excelled in these delighful arts at the celebration of 
all the public games. To such a happy combination of 

* GiUie8*8 Aristot. poUt. p. 150. 
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mental with corporeal excellencies, cherished and dis. 
played under the most pompous and fascinating appear- 
ances in their popular diversions and solemn festivals, 
may the splendid achievements of this distinguished peo- 
pie be attributed*. Considered in the light of affording 
amusement, exefting generous emulation, and of creating 
robust and hardy citizens, endowed with energy to resist 
slavery at home, and enemies from abroad, the gymnastic 
exercises, ^with some exceptions, and under proper regu- 
lations, are worthy of the admiration and imitation of all 
free and civilized states. But there was another kind of 
popular sport, common to the less polished states of 
Greece, and which has been practised by mankind, not 
only in the rude and barbarous, but (to the disgrace of 
humanity) in the most advanced and polished period of 
civilized life. This amusement depended on the contests 
of ferocious animals, whose natural antipathies were 
made use of, and designedly inflamed to gratify a depraved 
and barbarous taste. — They delight,’’ says Lucian, 
(speaking of the Greeks,) to behold the combats of 
bold and generous animals, and their own contentions are 
still more animated.” — The savage ferocity inspired by 
the frequent repetition of such barbarous exhibitions, ac- 
counts in some measure for the conduct of the Ephori of 
Sparta, who, when they declared ^ar against the Helots, 
ordered that the young bull-dogs should be employed in 

• Montesquieu is of opinion, that the want of employment for 
the majority of the citizens, compelled the Greeks to become a 
society of athletic and military combatants; for, ' he observes, 
“ they were not permitted to follow the ordinary occupations of 
agriculture, commerce, and the baser arts; and they were forbidden 
to be idle; consequently, their only resource was in the gymnastic 
and military exercises.” But this assertion is contradicted by the 
practice of some of the Grecian states. Wc know that in Athens 
commerce was highly esteemed and successfully cultivated. This 
writer must therefore be understood in a restrictive and qualified 
sense, when he says, ** II faut done regarder les Grecs comme une 
society d^athlctCB & dcs combattans.^-^Montesquieu de Tesprit de 
loiX. liv. IV. chap. VIII. 

The Pancratium, iq which the antagonists voluntarily threw 
themselves on the ground, and annoyed each other by pinching, 
biting, scratching, and every kind of savage attack, ought not to 

epdt^red in a civilized country. 
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worrying these miserable scares. To the Greeks may be 
attributed two barbarous diversions, which have been 
e^igerly adopted by succeeding nations. The fighting of 
cocks, and the diversion of bull-fights. The former was 
first introduced by Themistocles, as a religious festival : — 
it soon degenerated into a sport for the gratification of 
avarice and cruelty. The latter had its rise in Thessaly, 
and was afterwards transported to Rome by Julius 
Caesar*. 

To Greece, Rome was indebted for almost every insti- 
tution of popular sports and bodily exercises; — but the 
Romans can ied them to a height of splendour and mag- 
nificence unknown to their first inventors. The Circus 
and Amphitheatre of Rome, exhibited, on a scale propor- 
tioned to the immense extent and power of the nation, 
all the popular sports -f- celebrated at the Grecian so- 
lemnities. Ill their gymnasia, youth were likewise care- 
fully instructed in the gymnic exercises, and likewise the 
atliletic combatants trained up for public exhibition:— 
But the barbarous policy of the state, or rather the rude 
and ferocious manners of the people, gave rise to the alli- 
ance of bloody shews and combats, with manly sports 
and exercises. A gloomy and ferocious superstition, 
operating on the minds of a people inured, like the Ro- 
mans, to foreign warfare and intestine broils, suggested 
the practice of shedding the blood of captives, as a grate- 
ful sacrifice to the manes of illustrious warriors. This 
practice, at first a superstitious ifite, became a ceremony 
of more pomp and obtentation at the obsequiesj of dis- 
tinguished persons. Hence the origin amongst the Ro- 
mans of the profession of a gladiator— and when the 

• Sec Pegge’s Dissertation on Cock-fighting in the Archoeologia 
Brittan., and Potter’s Antiquities of Greece. 

f The Ludi circenses, or ciicensian games, included all the diver- 
sions of the Circus, viz. The Pcntathlum, or Quinquertium, cha- 
riot races, Pyrrhic dance of the Gj^eks, to which were -added 
•ports of Roman origin. — ^Thc Naumachia, or sea fights, and bIoody| 
combats of gladiators, and the contests of ferocious animals with^ 
each other and with man. 

t The first shew of gladiators was Instituted by Marcus and 
Dectus Brutus, on the death of their father, in the year of the 
city, 490.-^See Kennet*a Antiquities of Rome. 
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people had once acquired a taste for bloody exhibitions, 
the detestable spectacle Of gladiatorial combats was pre^ 
sented for their amusement. 

The progress of cruelty and the danger of gratifying 
barbarous propensities, cannot admit of more striking 
illustration than what is afforded by considering the 
effects of these savage exhibitions on the manners and 
character of the Romans. 

This is not the proper place to discuss the question of 
Right or Expediency ^ which man has always claimed of 
rendering subservient to his wanton sports, the lives and 
feelings of the brute creation. It will come with more 
propriety under discussion in the sequel of these observa- 
tions. — But it may not be improper, at present, to ani- 
madvert on the consequences of rendering bloody scenes 
familiar and amusing to even an enlightened people. 

The frequent spectacle of animals* conflicting with conflicts of 
each other in the games of the Amphitheatre, gradually wild animalt 
hardened the public mind, and begat a necessity for diver- 
sions of a more animated and dangerous kind. — Men 
were encouraged, and even compellt|d to enter the lists 
with wild beasts. At first, condemned criminals forfeited crimi- 

their lives in these contests. But these were not suf- nals,and aftcr- 
ficiently numerous to gratify the appetite of a degraded wards men 
and licentious people. Men + were professedly instructed instructed, &c. 
and regularly hired to sell their blood, like gladiators, in 
these bestial contests. Such enormities, great as they are, 
hide their diminished heads before the supreme wicked- 
ness and cruelty of gladiatorial exhibitions. When the 
susceptibility to humane and tender feelings became al- 
most extinct by the bestial encounters, it became ncccs- 

* In the shew of wild beasts exhibited by Julius Caesar in his 
third Consulship, twenty elephants were opposed to 500 footmen, 
and %0 more with turrets on their backs (sixty men being allowed 
to each turret) engaged with 600 foot and as many horse. There 
were three sorts of these diversions, under the common title of Ve- 
nation. The first, when the people were permitted to run after the 
beasts and catch what they could for their own use-— the second, 
when the beasts fought with one another; and the third, when 
they were brought out to engage with men.— Sec Kennet’s Romans 
Antiquities. 

f These were called Bestiarii. 
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Raiy to gratify their depraved appetites by ^he exhibition 
of human butchery and sacrifice. So lost to every spark 
of decency and humanity were this infatuated and fero- 
cious people, that the highest ranks of society gloried in 
voluntarily taking a part in these encounters : and even 
the softer sex, throwing aside every trait of amiable mo- 
desty and timidity, were ambitious of displaying their 
personal courage in these savage contests. This conduct 
did not escape the lash of the Roman satyrist. 

** Cum — I Maevia T uscum,** 

“ Figat aprum, & nuda teneat venabulamammi." 

Persons of every age, sex, and condition attended these 
barbarous sports. The intoxication of the populace, 
from frequent gratification, arose to such a pitch, that 
streams of blood flowed annually from several hundreds, 
perhaps thousands, of the wretched gladiators, through- 
out the various cities of the empire. When the people 
had been so far steeped in blood as to prefer beyond any 
other these sanguinary combats, all the candidates for 
Thcic habitual offices bribed their favour, by outvying each * other 
cruelties viti- in the number and pomp of these impious shews. Even 
powerful and enlightened minds among the Ro- 
philosopbcrs. mans were tainted by the contagious influence of custom 
and the strength of national prejudice: Cicero, the hu- 
mane and dignified statesman and philosopher, very faintly, 
if at all, disapproves of the excessive fondness of the peo- 
ple for this abominable exhibition in his time ; and plainly 
expresses his approbation of the practice as antieotly con- 
ducted. His words are, crudele gladiatorum spccta- 
culum & inhumanum nonnullis videri solet ; & baud scio 
an ita sit, ut nunc fit : cum vero sontes ferro depugna- 
bant, auribus fortasse multse, oculis quidem nulla poterat 

* Julius Caesar, in his Bdileship, presented three hundred and 
twenty pair of gladiators— and Trajan, as averse from cruelty as 
the former, brought out xooo pair of gladiators during a solemnity 
of ia3 days. But the sanguinary hero enlisted 400 senators and doo 
knights (if there be not a corruption of the text nf Suetonius, the 
historian) as gladiators, at a celebration of the Circensian games^** 
See Gibbon's History of the Decline and Fall of the Roman Ria- 
pire. 


SIS 

TTiese enormi- 
ties extended 
to all ranks, 
and even to 
women. 


esse 



ox SCOUTS AXD EXERCtSES* 


SI$ 

esse fortior contra dolorem & mortem disciplina.” — The .1 , 

sncws of gladiators to some persons may seem barbarous inhuman argu^- 
and inhuman : and 1 don’t know as the case now stands 
that the censure is unjust: — But when onTy guilty per- 
sons were the combatants, the ear might receive better 
instruction — it is impossible, however, that any lesson to 
the eye can better fortify the mind against the assaults of 
grief and death.” A ridiculous and inhuman assertion 
(an eloquent historian exclaims) admirably confuted by 
the bravery of anticiit Greece and modern Europe. 

Indeed so little was the practice connected with military Remain 
ardour and true courage, that before its establishment the did not im- 
Roinans were, perhaps, more distinguished for bravery, spirit^" 
steadiness of discipline, and contempt of death, than at 
any subsequent period of their history. 

It is, however, certain, that in proportion to the fre- but became 

quency and extent of these bloody exhibitions, did the degraded in 
military valour and discipline of the Romans sink into a cruelty*"'^* 
state of degradation and contempt. After subsisting a 
period of 600 years” (according to the remark of Gibbon), 

Honorius gave the final blow to this inveterate abuse, 
which degraded a civilized nation below the condition of 
savage cannibals.” 

Rome justly suffered moral and political evils from Danger of in- 
fostcring such inhuman propensities : her existence was surrcction. 
more than once at stake by the insurrection of the wretch- 
ed and despairing victims of her barbarity. Besides, the 
corruption of the populace, through the medium of 
these diversions, was no difficult task to the powerful and 
wealthy. When man has been taught to subdue the hu- 
plane feelings of his nature^ he contracts an indifference 
to the purer and nobler virtues which fit him for discharg- 
ing the duties of a good citizen. Indeed every habit that 
wears out the sympathizing sensibility of the heart, pro- 
portionably disqualifies man f^om exercising the pleasing 
duties and tender charijties, connected with public and 
domestic life. 

It would appear from this hasty sketch that the popu- The Grecian 

lar games and i exercises of - the Greeks when compare4 ^porti had good 

with those of the Romans, were ^ter calculated to pro- 

^ ^ ^man, tne cca« 

Isote the social as well as individual welfare of mankind, trary. 

Y 01 -. XV.-^Nov. 1806. Ff The 
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The Grecian sports fortified the body and disciplined tH# 
mind, without injuring the one or brutalizing the other. 
Universal dc- Indfeed the superior wisdom of Grecian policy rendered 
pravityaccom- the public diversions subservient to the interests of the 
p^ied the lat- g^^te as well as to the happiness of the people. The Ro- 
man government did ‘not always neglect this branch of 
policy. For, their sports, in the early and rude state of 
the nation, were adapted to the circumstances in which 
the people were placed. But incessantly harassed them- 
aelvcs, or employed in harassing others, they had neither 
leisure nor inclination to cultivate those arts which con- 
tribute to liberal amusement; ever occupied with war- 
fare, all their amusements had a warlike tendency. Tlui 
contests of savage animals and the conflicts of gladia- 
tors, suited alike the ferocious manners of the populaqe 
•which was 3-*^^ political views of their rulers. When the em- 
Dot changed by pire had subdued more polished nations, it might ^ave 

been expected, that its amusements would have assumed a 
With more po- r 7 

lished nations, different spirit and complexion. But the habits of the 
people were too deeply rooted and depraved to be easily 
changed — And, indeed, so far were their rulers from 
wishing to accomplish this reformation, that, from cor- 
rupt and selfish views, they studiously excited the pro- 
pensities of the people toward degrading and inhuman 
shews, by administering constant food for these savage 
enjoyments. 

Modern «ivl- In the progress of civilization, since the downfal of the 
b^tion^has Roman empire, great and important changes have taken 
condkLn and pl^ce in Europe, with respect to religious, political, and 
manners of civil institutions. The melioration of the condition of 

man in his social and domestic state, and the general re- 
finement of his character and manners, have been the 
happy result of these moral and political revolutions. 
— hut barba- Yet still there remain sufficient vestiges of antient bar- 
lity still re- baiity to throw a dark shade on the present state of im- ^ 
mams, proved civilization. The cruel sports still so highly r^ 

lished in many parts of modern Europe, and which be^ 
so near a resemblance to the savage contests of the Cir- 
cus, exhibit lasting and disgraceful proofs of the relics of 
antiept barbarism. Our own country hat been but too 
justly stigmatised^ even by her less polished neighbours, 
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•for fhe devotion of the lower ranks of the people to those 
amusements which are derived from the suflerings of the 
brute creation. 

Although the resemblance (whether it be original or 
imitative is of little importance) between the cruel diver- 
aions of England apd of Rome, may be considered a sub- 
ject of just regret ; yet the similarity in some of the 
manly exercises and hardy sports, practised by the two 
nations, cannot but claim our warm and just admiration. 

If we have retained more of the barbarous sports of Especially 
antiquity than the rest of Euro])e, there is the merit due amongst us; 
to us of having more extensively adopted and practised mostly^tMc 
those amusements and exercises, which inure the body to tic. 
labour and fatigue, and inspire the mind with courage 
and emulation. In treating on the general character and 
spirit of some of the sports and exercises of the people of 
England, it will not be necessary to enter into particular 
detail. It is only proposed to hint at those of a popular 
nature, and which seem to be interwoven with the cus^ 
toms and manners of the mass of the people. They may 
be comprised under two heads. 

1st. The sports which are derived from the animal 
creation. 

2d. The amusements which depend upon bodily exer- 
cises and personal contests. 

I. It cannot be denied, that mankind, at every period Brltidi spom, 
of society and under every diversity of country and go- contests ofanL- 
vernment, have rendered'the animal race subservient to 
their wanton and cruel sports. But the universality and 
antiquity of a practice, founded on inhumanity and im- 
policy, are inadequate to sanction its utility and conti- 
finance. If it can be shewn that barbarous sports tend 
tQ brutalize the human character, and are inconsistent 
with the manifest intentions of Providence ; the argu- 
ment derived from long custom and authority must fall to 
the ground. There is a sympathy implanted in our na. 
ture8| whi<:h renders us feelingly alive to the pains and 
pleasures of our fellow-creatures, and is even extended to 
every part of the animal creation. Upon the due exer- 
cise of this principle depends great part of our social and 
tadividnal happiness.—Whatever then has a tendency to 
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Cruelty to ami- diminish the influence of this principle, ought carefully 
avoided. Now every single act of cruelty contri- 
ral^^rmpaAy' b^tes its share toward the weakening or extinguishing 
of man; the principle of sympathy ; and by the repetition of 

such acts, according to the general laws of habit^, a dis^. 
position to cruelty is likely to be generated. If a child 
be early indulged in sportively tormenting animals^ and 
this vicious propensity be suffered to grow up into a ha- 
bit, his sensibility to human suffi^ring will be proportion- 
ably diminished ; insensibility will harden into brutality ; 
and at length he will not be restrained from positive acts 
of cruelty toward his own species, whene^ver goaded by 
— and render the feelings of interest or of passion. Hogarth, our great 
him calloua to moral painter, has admirably illustrated the progress of 
Sding^iii^oci- cruelty in the human breast. The first stage of his hero’s 
cty. career is marked by sportive and wanton barbarity to 

animals. Upon this foundation crimes are soon erected ; 
and at length grown callous to every social + and mor^l 
feeling, he closes his profligate career, by the perpetra- 
Illustratlonsby tion of a deliberate and cruel murder. Another excellent 
Dr!^Moo«?^ j'ldgc of the human heart, Dr. Moore, has forcibly de- 
picted the eflbcts of wanton cruelty to the inferior crea» 

• “ The habitude which the people of this country (viz. Cape 
of Good Hope) necessarily acquire in witnessing instances of cru- 
elty on hitman as well as brute creatures, cannot fail to produce a 
tendency to hardness of heart, and to stifle feelings of tendernest 
and benevolence. Infact» the rigour of justice is seldom softened 
with the balm of mercy.” — See Barrow’s Travels In Africa, Vol. II. 
p. 41. 

f Such is the general impression on the mind of the power of 
habit to generate cruelty, that in most counf-ies, those occupations 
which employ men in the destruction of animal life for the suste- 
nance of human kind, are held in degradation and contempt. The 
lowest of the butchering tribe, in default of an executioner, is coin- 
pelled to perform his functions in Fr^ahce and many other parts of 
the continent. There is an opinion prevailing in England, that 
butchers, and even surgeons, are equally disquahlled, by the nature 
of their occupations, to tit itpon juries, in trials affecting the lives 
of their fellow-subjects. This is probably a popular error; ori if 
true, yet a much more honourable reason may be assigned, whjr 
surgeons gre not required to act in the capacity of jnfdfs. Thtit 
office 18 to administer to the sufferings and oalaiiiitiUs of tbeif fcK 
iow-crcacures-^nd it is fit they should every momeht be 
|a|;ed and free to obey the lummoijh to so humane a duty. 
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Hon, in tlite character of Zeluco. The feelings of 
humanity became stifled in this monster’s breast, from 
an early gratification of his caprice and passion in 
sporting with the torments of the animal race. It is 
likewi'^e our duty as well as in oral advantage-^to refraiti 
from all acts of %van^on cruelty to the brute creation. 

The organs of sensation in all the inferior animals, arc 
evidently adapted for receiving and transmitting impres- 
sions of pain and pleasure, — and although de])rivefl Of 
speech, their groans and cries are intelligible indications 
of their painful feelings. Nor arc animals less capable 
of expressing signs of pleasure, as well as of suflerlng. 

This provision for the gratiticalion of their several senses, 
is a sufficient proof of the intentions of the Creator. Like 
man, they were formed to feel and to enjoy. Hero rests 
the foundation of their natural right to protection, and 
humane treatment fi om mankind. 

It cannot be interred from this mode of reasoning, that The system of 
animal life should in every instance be held sacred. The nature requires 
laws of nature and necessity demand from ns the painful should be^des- 
Sacrifice. — Man must destroy life in order to live. Be- troyed; 
sides, we must consider that if man had subsisted only on 
vegetable food, the majority of the animal race which 
furnish his table would never have enjoyed life. Instead 
of increasing the breed of animals, he would have been 
compelled to destroy them to prevent a famine. — But — but not with 
barbarously, wantonly and deliberately, to torture and " or’ 

destroy animal life, is equally repugnant to humanity, ture. 
duty and the best interests of mankind. Experience 
teaches us, that the common sense and feeling of mankind, 
condemn that man whose greatest delight seems to consist 
in bloody and barbarous sports. — Youth, it must be 
observed, commonly inflict pain on animals in mere Sport 
without a due knowledge of the evil they commit. And 
the ignorant populace frequently err from the satne cause. 

They are led to consider, but too often, from the conni^ 
vance and .even encouragement of their superiors in 
knowledge and station, that the animal race art equally 
indifferent to pleasure or pain; and omly created for the 
prurposo ot gratifying the ap^ittife, dr Cdiftribcitiiig to the 
diversion df mankind. 


If 
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Question. If the question be asked, — Whether all sports de% 
§ in- from animal suffering be entitled to equal condemn 

flteted by man nation ?” The answer is decidedly in the negative.— 
For, although perhaps none can be completely justified, 
* yet there is still ft wide difference in the degree of moral 
and physical evil resulting from their practice. That class 
of diversions pursued for the benefit of health and exer- 
cise, where the enjoyment of pleasure springs from the 
exertion of our active faculties, must not be compared 
with those depraved and cruel sports, which merely con- 
sist in the torture and destruction of the animaL In the 
present state of society, active diversions become almost 
necessary to the well being of the opulent and sedentary 
classes of mankind. Man cannot be happy without oc- 
casional active employment. He pines in the lap of ease 
and pleasure, and requires the stimulus of animated exer- 
Apology for tion. — Hunting in all stages of society has therefore 
hunting. formed a principal share of the business and pleasure of 
man. But inihis kingdom especially, a considerable por- 
tion of its inhabitants devote part of their time to the ac- 
tive and vigorous pursuits of the chacc. And although 
it may be urged in favour of this exercise, that it invigor- 
ates the spirits, teaches men to despise enervating pleasure, 
and inures them patiently to sustain hunger, cold and fa. 
tigue ; yet it cannot be denied, that it has a tendency, 
when too eagerly pursued, to blunt the sensibility, — to 
rehder the manners rude and coarse, and thus to degrade 
the dignity of the human character. The man of enlarged 
understanding, liberal notions and elegant manners, may 
occasionally Call in the aid of the chace to relieve the fa- 
tigue of sedentary employment, or renovate the powers 
of nature, exhausted by mental exertion, without much 
apparent injury to bis manners or mprals ; — ^but fre^ 
quently to take pleasure in that, by which misery to 
animals is inflicted, if not absolutely vicious, is yet of no 
good tendency ; it conduces neither to^forn^the gentleman 
nor the man. 

If it be considered na too nice apd fastidious a delicacy 
to impute blame to the practice of destroying animals for 
the purpose of health, exercise and recreation, it may, 
bowexeT) be allowed to call in queitloB the policy and 

btinuuiity 
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Iiumanlty of other diversions, once highly cherished, and 
still too much practised by the people of this country. 

Some of these national sports are sanctioned by the prac- Cock 
tice and encouragement of many persons distinguished for 
rank and talents. — That there should be found such abet* 
tors of the bloody and barbarous diversions of cock-Jight^ 
ing and bulUbaiting, is both a subject for surprise and 
regret. — These two amusements seem to have survived 
the destruction of many other sports equally as unmean- 
ing and barbarous ; but that they should not have entire- 
ly yielded to the improved state of manners — or the 
interference of the laws, is a subject of just reproach to 
us by foreigners, and of deserved reprobation by the 
humane and reflecting of our own countrymen. The re- 
ciprocal influence of sports and manners on each other, 
may be shown from these and similar diversions, as 
practised in various periods of our history. A late inge- 
nious and laborious writer* has described the ancient and 
modern diyersions of the people of Great Britain, from 
{he earliest authentic records to the present time. — This 
picture confirms the general truth of the position ; — 

That as a nation improves in manners and civilization, it 
loses its high relish for inhuman and ferocious diversions. 

It is more than probable, that the sports derived from 
animal contests^ such as bull-baiting, bear-baiting, and 
cock-fighting, are vestiges of Roman amusements intro- 
duced by that people into this conquered island. It is 
at least certain they ^ere practised f (n the early period 

of 

* See Strutt • Diversions and Faatimes of the People of Eng- 
land. 

f The jongleurs or jugglers, in the reigu of Henry the 2d, made a 
profeasion of training bulls, bears, and even horses, for the purpose 
of baiting them with dogs.— The sport of fighting cocks in pitched 
battles, first appears on record in the same reign. During subse- 
quent reigns this sport became general; and to the disgrace of our 
country was countenanced by royal favour during James the ist anc^ 
Charles the and's reign. If the Romans set us the ezaii%>le in devi- 
sing these sports, it must be confessed, we have ** better^ the iii*v 
straction.*' For to English refinement and ingenuity may be as- 
cribed the noble invention of the Oaffle or Spur ; by the aid of 
which, the gallant combatants of the cockpit mangle, tortiire and 
destroy edch other ; 90 doubt to the great satisfactipn and delight 

of 
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of our history. During the military enthusiasm of the 
middle ages, white jousts and tournaments furnished 
amusement to the nobility and gentry, martial exercises 
constituted the chief diversions of the body of the people. 
Renee arose the establish men t of schools for teaching the 
Noble science of defence,” as it was called. These 
laid the foundation for professed gladiators, or pri;^e-fighU 
ers. — The great prevalence of murder, robbing and every 
species of barbarity, in consequence of these proceedings,, 
during the reign of Edward the First, compelled the gOm 
vernment to issue an edict to suppress the schools as well 
the combats of prize-flghlcrs. 

During the reign of Henry the Seventh and -Henry 
Eigldh, theso schools were revived in consequence of ^ 
supposed dfgeneracy in the military spirit of the-people i 
and the baiting of animals at the same time became a 
favourite * diversion. 

The Bear-garden+, during the 16th and tlie early part 
of the 17th century, was the place of rendcspvous for the 
liighest as well as the lowest classes of society. The Tat- 
ler, when treating on the barbarous sports of this national 
circus, and tbc comments of foreigners on the subject, 
% 

of a<hniring spectators. Another instance of our barbarous inge- 
nuity must not he omitted. No other nation but the British has 
contrived to put in practice the BafttU-Royalf and the W r/tA-Jlfain.— 
In the former, the ipectator may be gratified with the display of 
numbers of game-cocks, destroying each other at the same moment 
without order or distinction. In the latter, these courageous birds 
are donated to destruction in a more regular, but not less certain 
manner. I'hcy fight in pairs, (suppose i6 in number) and the two 
'last survivors arc then matched against each other; so that out of 
birds, 31 must be nccewarily slaughtered.- Sec Peggc''8 Essay on 
the ArchGclogia Britannica. 

♦ Stephen Gossen, in the latter end of Henry Sth’s reign, consi- 
ders that our ancestors had entirely sunk into the lap of effeminacy, 
as may be proved by the following singularly quaint and alfitcratiye 
style Of abuse. “ Our wrestling at arms is turned into wallowing in 
ladies* laps; our courage to cowardice our running to riot; our 
bows into bowls ; and our darts into dishes. 

f AnothA common diversion, during the period of Queen Eliza- 
beth and In the two following reigns, consisted in sever^ persons 
at the saiOe tidic scourging with whips, a blind-folded bear round 
the ring, whose sufferings and awkward attempts at revenge highly 
gratUicfl the noble, as well as ignoble spectators, ^ 

* adds, 
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tddv, 1 wish 1 knew kow to answel* th^ reproaches 
which are cast npon us, and to excuse the death of so 
many innocent cocks, dogs, bulls and bears, as have been 
set together by the ears, and died an untimely death only 
to create us sport.” Bull-baiting was not confined within 
the limits of a bear-garden, but was universally practised 
on various occasions, in all the towns and villages 
throughout the kingdom. In many places the practice 
was sanctioned by law, and tfie bull-rings affixed to large 
stones driven into the earth remain to this day, as memo- 
rials of this legalized species of barbarity. The regular Bull-baiting 
system of bull-baiting seems to have commenced with the still continues 
reign of King John. Its general prevalence since that 
period, until within a few years, must have produced im- 
portant effects on the manners and character of the people. 

The misery it has inflicted on the harmless and in'oftensive 
brute, is a matter of no small regret and indignation with 
the humamc and considerate part of mankind ; — but the to decade the 
injury done to public morals and social huppiness, by 
an attachment to this degrading pastime, is still more to be the nation, 
deplored. Numbers of bulls were, and still continue to 
be, regularly trained and carried about from village to 
village^ to enter the lists against dogs bred up for the pur- 
pose of the combat. To detail all the barbarities com- 
mitted in these encounters would be a disgusting and 
tedious task. All the bad passions which spring up in 
ignorant and depraved minds arc here set afloat. The 
torments and blood of the suflering beast, are purchased 
by money of his unfeeling master; and the owners of the 
dogs ate not more gratified in gaining their sanguinary 
wagers, than in applauding the savage ferocity displayed 
by these animals. We cannot often appeal to the annals 
of bull-baiting ; — but if they were regularly laid open, it 
is probable that many instances of a similar kind to the 
following might be held up as a lesson to the abettors of 
such diversions* — Some years ago at a bull-baiting Detestable bar- 
in the North, a young man, confident of the epurage of baritic^ pra^c- 
bis dog, laid some trifling wager, that be would at separate Slower* 
iimcB cat oiF all the four feet of his dog, and that after this sport. 

* See Bewick’s Qu^upeds.— Article Dc^. 
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remarkable effect of effluvia, &c. 

every amputation he would attack the bull. The cruel 
experiment was tried, and with success.” Such detest- 
able barbarity can only be exceeded by tho following 
recital extracted from the public prints of 1799, At a 
bull-baiting in Staffordshire, after the animal had been 
baited by single dogs, he was attacked by numbers let 
loose at once upon him. — Having escaped from his 
tormentors, they again fastened him to the ring ; and with 
a view either of gratifying their savage revenge, or of 
better securing their victim, they actually cut off his 
hoofs, and enjoyed the spectacle Of his being worried to 
death on his bloody and mangled stumps. These facts 
speak more than a volume against the sophistic ar- 
guments of the advocates for exciting brave and manly 
courage by the exhibition of bloody and barbarous 
sports. 

[To be concluded in our ncit.] 


VII. 

Remarkable Effect of' the Effluvia from Ammonia il/i/- 
riate of Piattna on the E^yes^ Nostrilsy Throaty and 
Ifung^, as in a Catarrh, In a Letter from An Occas- 
sional Correspondent, 

To Mr. Nicholson. 

Sir, 

Ido not know that the following effects of the effluvia 
of precipitate of platina by muriate of ammonia, i. e. of 
ammonia muriate of platina, have been observed ; and 
whether or no these arc jike those from the effluvia of 
ipecacuanha, in occasion, as asthmatical paroxysms, only 
to be considered as produced in particular constitutions, 
1 must learn from the intelligent correspondence of your 
journal. 

Every time I have had occasion to open a paper, or 
small parcel of the above precipitate, although I merely 
touched it with my fingers, or even when 1 did not touch 
it, but merely inspected it for a minute or two, 1 was in a 

few 
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few minutes affected with an uneasy sensation in my eyes, 
nostrils, throat and lungs, exacting a discharge of tears, 
sneezing, with running from the nose as in a catarrh^ 
shortness of breath, attended by an itching and heat of 
the face with sometimes redness of it as from erythema. 
The last time 1 was affected, although I had not touched 
the precipitate, I experienced along witli the above eflbcts 
a slight disagreeable taste, and the dyspneea continued 
after the catarrhal symptoms had vanished ; which they do 
usually in about an hour. It may be proper just to 
mention also, that after leaving my laboratory for 
about tw o hours after the above effects came on, and 
by which time I was nearly recovered, as soon as 
1 returned to the place where I opened the parcel, but 
did not again expose myself to it, the above symptoms 
were again brought on, although in a slight degree. 
I found wetting my face with cold water very serviceable 
in removing the erythema, and removing of course the 
heat. 

I take for granted it is commonly known that by a si- 
milar exposure to the powder of ipecacuanha root, a fit 
of asthma is brought on in particular persons, although so 
rarely that such persons arc considered to have what is 
called idiosyncrasy of constitution. 

The diffusion through the air, manifested in the above 
cases of invisible and imponderable particles of matter, 
may serve to enable us to conceive the mode in which in- 
fectious matters are communicated. 

I am, 

Dear Sir, 

With much regard, 

4 An Occasional Correspondent, 

Oct. loth, 1806. 
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Extract from a Letter of M. Promts to M, VeHi^Ueit^^ 
on Porceiain and on the JUmentary Use of JJcficn 
tsiandicus*'. 

Mfid fitly Dec. $2, 1805. 

Sir, 

Excellent pot- I ^ As Tisited by one of your pupils, M. Siquiera, an 
i^^wna mari°^ interesting and intelligent Portuguese young gentleman. 

Wo are going, to-morrow, to see the manufacture of por- 
celain under the direction of M. Sureda, who wa$ 
brought up to this art in the manufactory of Sei^ei, aHit 
now makes a most beautiful porcelain, of a mu^ tlklUoi' 
texture than yours. This is not effected by ^ea^s dt 
kaolin, but with the spumamarisy ta silib^ous 
stoncy found in the neighbourhood of Madrid ; we shall 
send you some patterns whidh will astonish you. He 
covers his biscuit with fcldspaths of Gallicia, which are 
very beautiful. The stone above mentioned would be 
excellent for the construction of chemical furnaces. 
When taken from the quarry, it is soft and admits of 
being cut like doap. Furnaces made of this stone ai’e 
extremely light, and never undergo fusion, how’cvcr in- 
tense the heat may be. Were sucli a fossil to be met 
with near Paris, wc might do without the rue maza» 
rmcy (qu ?). Besides magnesia, silox, and some particles 
of argil and lime, this stone contains a portion of potash, 
which contributes, not a little, to the superior qualities of 
the porcelain. 

Lichen Mand- following filct is perhaps no less interesting than 

icus; its A-aluc that above aUadnd to. ^on Mariano la Gasca, pupil of 
as food* Cavanillez, a young botanist of great promise, has just 

presented me with a specimen of Lichen ( hlandicus ) 
which he has discovered in the mountains of Leon, where 
it grows plentifully. 

I expected to find in it merely a weaker or stronger tinc- 
torial matter ; but I find when properly boiled it is very- 
good to eat, is very tender, and, 1 think ought to be con- 

* Annalei de Chimie, VoL LVIl.p. X 96 .-^Fcbruary i 8 o 6 . 
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sidercd a resource for food prorided by Nature perhaps in 
erery country, which has hitherto been OTcrlooked. I 
would reconifnend you to draw the attention of the bota* 
nlsts at Paris towards this plant, and proride some your« 
self for the entertainment of your Mends; it is an excel* 
lent culinary regetable. 1 think 1 once saw some at 
Vincennes or in the Uoisde Boulogne, 

One pound of this Lichen, dry, produced three pounds Particular ac- 
when dressed and weii drained : it may he eaten with of tlw 

ffOOu. 

oil, butter, and no doubt in many other ways. We haTe of Lichen, 
already had it six times on our table, and my friends ;w ere 
much pleased with it. Its hextnre is purely membrana- 
ceous, coiitaoiing neitiier wood nor filaments, which 
renders it a very agreeable food. It may be reasonably 
expected, that in so numerous a family, other species may 
be found equally nourishing, and perhaps more so. 

Ibough very elastic after being dressed, it contains not the 
least animal matter ; for its products are similar to those 
of sugar, which has surprised mo. A pound of this Li- 
chen will make eight pounds of soup, which in cooling, 
turns to jelly, like that mode from animal food. It is 
slightly bitter, but not more so than wedk chicory water. 

I seasoned some with sweet and bitter almonds, lemon 
peel, and sugar, and it made me a very nutritious and 
agreeable dish. The mucilage of this plant is gelatinous, 
very different from gum ; it appears to me to jresemble 
that obtained from fruits. I am going to examine it in 
other respects, and to ascertain whether this plant affords 
any colouring matter for dying processes. At all events 
it appears that Nature cannot furnish a more excellent 
article offbod than this vegetable. 


IX. 


Vn the Means of preserving Water in long Sea Voyages, 
and application of the etnne Means for keeping 
Wtnes, By M. L. 


Mr. 
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National Institute ofFrance, the result of an experiment 
on the propertjr of charcoal to preserTe water. He had 
four months before that time tilled with water two casks, 
one of which had its internal surface burned. Thewa* 
ter it contained proved fit for use, and without any bad 
fiavour ; while that in the other cask, which had not been 
so prepared, was so much corrupted that the smell was 
intolerable. ^ 

'The Court Gazette of Petersburgh, of May 30 last, 
contains an account of the success which this process was 
attended with in the ship of Captain Krusenstern. 

He writes from Kamschatka, the 8th July 1805, to 
Mr. Schubert^ of Petersburgh, that during his 
Copenhagen a journal'*^ fell into his hands, in whi^ this 
process is indicated by a French chemist; that he imme- 
diately caused the internal surface of 50 or 60 casks to 
be burned within in a much more effectual manner than is 
usually done in ships of war, where the charring being 
only slight, the advantages are also very trifling. 

During his stay at the Brazils, Mr. Krusenstern also 
caused the greatest part of his casks to be burned inside; 
and during the whole of his passage as far as the Isle of 
Washington, the water in these casks was constantly 
found to be good. In order to maintain the cleanliness 

• This journal is probably that of M. M. Pfaff and Friedlander^ 
which was printed at l^cipzic under the title of Die neuesten entdec^ 
kungen Fransesischer gelehrten, l^c. It contains, in the Number for 
May 1803, an extract of the memoir of Bcrthollet on thi^ subject; 
the author of that article thinks he recollects that Lord Macartney 
had before used powdered charcoal in his provision of water for hit 
voyage to China; but this does not take away the priority of car- 
bonizing the inner surface of the casks.^Note of the Author. 

The author proceeds to express his doubts whether charcoal wai ' 
Tcally used for this purpose in that voyage, but I have thought it 
needless to translate his remarks, because it Is certain that Lowitz, 
to whom the merit of the flrst discoveries of the active power of 
charcoal in purifying and otherwise changing a great number df 
bodies, did very early apply it to the purifying and preserving na- 
tural wafers. See three volumes of Memoirs translated from Crell’a 
Journal, and published in London in 1793^ by Baldwin. Thepro- 
cesB of* clarifying muddy water by a very minute addition of alimij 
which is mentioned in the same voyage as practised in Chinai hai 
keen long known, and in common use herc«*-N. 

of 
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of these casks^ he preferred the iaconTenicnce of having 
his bailastage to attend to rather than fill them up with 
sea water, as is usual, when they were empty, which 
tends to hasten the corruption of the fresh water that 
may be afterwards put into them. On his arrival at Ja- 
pan, he burned as strongly as possible every one of his 
water casks, and the success of this practice was sti}lmore 
evident during a passage of seven weeks from thence to 
Kamschatka. , , 

Our water,” says he, was constantly pure, and as The water at 
good as that from the best springs ; so that we bavc scawasastastc- 
had the honor of being the first to carry so simple and 
so useful a practice into effect; and the French Che- 
mist will perhaps receive some satisfaction from hear- 
ingof our happy success.” 

The preceding notice is followed by an address on the 
part of one of the Editors of the Annales dc Chimic to 
Mr. Bdrthollet, in farther explanation of the subject. 

He remarks, that 

The coating of charcoal acts in two manners ; 1 . It 
opposes the solution of the extractive part of the wood. 

2. It prevents the putrefaction of that which may have 
been dissolved from such parts of the wood as might not 
have been originally well charred, or from which the coal 
may have been detached, 

the charcoal wore merely to be put into the cask, 
or the putrefaction were corrected by means of filters con- 
taining charcoal powder, the first effect would not be ob- 
tained ; and the second would even cease to be produced 
as soon as the property of the charcoal should be ex- 
liausted. 

The process for carbonizing the inner surface of casks The same pro- 
may also afford advantages for the preservation of wines. 

Wine, as well as water, must dissolve the extractive in casks for 
pact of wood ; and its taste, particularly when it has not vvinc. 
one which predominates, must by that means be altered. 

This is the reason why casks which have already been 
much used are preferable to those which are new. 

2* This extractive part probably favours the acid fer- 
mentation, which easily takes place in sea voyages in con- 
sequence of agitation and an derated temperature. Htmce 

it 
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it Is that many kinds of wina cannet be conveyed by sea 
or to great distances. 

Wine su^iehtly clarified becomes perfect in bottles. 
Does not this arhc from its being preserved from the ex- 
tractive part of wood ? and may we not conjecture that 
it would become still more agreeable if preserved in casks 
charred within, and Which on that account might be sub- 
stitutod instead of stone ware, or good glass, besides pos- 
sessing that large capacity which is favourable to the last 
fermentation, which renders its qualities perfect ? 

General view Spjrituoas liquors likewise dissolve the extractive part 
of the aubject. urood, and receive qualities which are in some eases 
valued, but in others detruBental. The charred casks 
would prcfTcnt this effioct. In a word, the casks which 
have received this preparation may be used fOr Ihe 
purposes in which liquids are to be preserved^ witlibut 
being alfected by the extractive part of Wood, and tiiey 
prevent the putrefaction to which some^^of ihem may be 
subject. 

These views are perhaps carried too;far, and may re- 
quire to be supported by experience^ The observations 
here given may serve to direct the proceeding for this 
purpose, which cannot but be interesting to chemists as 
well as others. 


X. 

A Chemical Examination of the JItpailc Ore of Mercury 
from Idria. By M. Klaproth. 


rjp 

Anslysis of ihc HE compact hepatic Mercury employed in this ana- 
hepatic ore of lysis, is of a colour which holds a middle rank between a 
Mercury. deep cochineal red and the grey of lead ; it is almost al- 
ways found in compact masses. The faces of contact are 
brilliant, tt exhibits a very slight metallic lustre in its 
fracture; is opake; its powder is of a deOp brown red; 
, and the scraped part shinesa little, fit is tender, not brit- 
tle, and has a specific gravity of 7, 1 • 

The palish it takes is bad, and in this state it ap- 
pears 



HEPATIC MERCURY. 

peat's of a clear liver-coloured brown, whence it has its 
name. 

A. 1000 grains of this ore, distilled with half its weight 
of iron filings, afforded 818 grains of pure mercury, the 
residue consisted ofsulpliuret of iron mixed with a black 
powder, soiling the fingers like soot. 

B. a. 100 grains reduced to fine powder w'erc heated in 
500 grains of muriatic acid to ebullition. 

Sulphurated hidrogen gas w-as disengaged. The mine- 
ral was decomposed by adding, a little at a time, 100 
grains of nitric acid; a black residue of ten grains re- 
mained. Tills residue was burned in a porcelain cafsiile 
very carefully, in order that the sulphur only might be 
burned. There remained three grains of a light coaly 
powder, which became ignited and burned by a stronger 
h(iat, leaving one grain of reddish ashes. 

b. The solution was prccijiitated by the muriate of ba- 
rytes. The sulphate of barytes, w hich was obtained after 
having been made red hbt, weighed 46,5 grains; so that 
there were 6,5 grains of sulphur converted into sulphuric 
acid by the action of the nitric acid. Estimating the 
quantity of sulphur contained in the sulphurated hidro- 
genous gas at 0,25 grains, we have 13,75 parts of sulphuP 
in 100 of the mineral. 

C. a* 1000 grains of hepatic metcury in powder were 
put into a retort adapted to the pneumatic apparatus; the 
heat was gradually raised till the residue became red hot. 
After the first heat had driven out the atmospheric air, 
sulphurated hidrogen gas issued forth, which burned with 
a blue llame ; its volume was 24 cubic inches, without 
reckoning that which had been absorbed by the water 
put into the intermediate receiver, which was strongly 
impregnated with it. 

b. A few globules of mercury wei'c collected in the 
receiver. In the neck of the retort was a mixture of 
Ethiops mineral of a greasy looking humidity, some 
small metallic globules, and a few small needles of cinna- 
bar. The mercury which was mechanically extracted 
from this mixture weighed 3,17 grains. Th^ posterior 
part of the neck qf the retort was alone covered with a 
VoL. XV. — Nov. 1806 . Hh solid 
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Aiial]^i of the Solid Sublimate of pure cinnabar which weighed 2,56 
^ grains, 

creury. residue appeared in the form of a coaly potrder 

resembling soot, and weighed 39 grains. When burned 
in the open air in a roasting test, it left 16 grains of 
ashes ; so that the carbon consumed amounted, to 23 
grains. 

d. The earthy residue was digested with muriatic acid. 
Silex remained at the bottom, which after ignition weighed 
6,5 grains. 

e:«*The muriatic solution, which was of a yellow co- 
lour inclining to light green, was supersaturated with 
ammonia ; a brown viscid precipitate fell down, and the 
fluid assumed a light blue tinge. The precipitate when 
dissolved in an hot alkaline lixivium left the oxide of iron, 
which was attracted by the magnet after having been 
ignited, and weighed 2 grains. 

f. Muriate of ammonia was poured into the alkaline 
fluid, and threw down alumine, which after ignition 
weighed 5| grains. 

g. The other ammoniacal fluid was supersaturated 
with muriatic acid. A bar of zinc immersed therein 
separated 0,20 grains of metallic copper. 

On collecting the results of this analysis of the hepa- 
tic ore of Idria we find that 1000 parts consist of 


Mercury 818 

Sulphur 137 50 

Charcoal 23 

Silex. 6 50 

Alumine 5 50 

Oxyde of Copper 2 

Copper 0 20 

Water which served to form 
the sulphurated hidrogen 
gas, and other loss 7 30 


1000 

This analysis may serve to rectify the false notions 
which have been adopted concerning the composition of 

tiiis 
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this mixed mineral. By shewing that the sulphur is com- 
bined with the metal in the same proportion as in cinna- 
bar, namely as 1 to 6 in round numbers, we arc taught 
how little foundation there is for the opinion of those 
who, like Sage and Kirwan, think that a part only of the 
mercury is in the state of sulphurated mercury, and that 
the other is in the state of a simple oxide. If that wei’c 
the case, the non-sulphurated part would certainly be 
soluble in the nitric acid. Experiment shews that this is 
not the case, because the acid cannot dissolrc any part, 
even when boiling, the mineral powder remaining^ii- 
changed at the bottom of the vessel. This opinion has 
perhaps been taken up from observing that in sublima- 
tion a part only of the mineral rises in the state of cin* 
nabar, while the other passes in the form of fluid mer. 
cury. But this arises from the presence of charcoal 
among its ingredients, which decomposes cinnabar at an 
elevated temperature : whether it be that the carbon 
takes from the mercury the minimum of oxygen neces- 
sary to the formation of cinnabar, or whether it be that 
the sulphur which combines at an high temperature witJi 
the carbon, and forms carbonated sulphur, is put into a 
state in which it cannot combine chemically with the 
mercury. The facts shew that it is really so ; for having 
as a direct proof sublimed artificial cinnabar with lamp 
black, the greatest part of the cinnabar was decomposed 
in the same manner as the hepatic mercury, and the re- 
sult was a mixture of Ethiops mineral and globules of 
metallic mercury. 

As an observation on the state in which mercury ex- 
ists in tinnabar, I shall add that the antient opinion that 
it has the slate of a perfect oxidc"^ cannot be maintained 
from the proofs which have been given by Proust, Bu- 
cholz, and others. 

But does cinnabar absedutely contain no oxigen ? and 
is the mercury in the metallic state? For my part, 1 
diink the question requires to be examined more exactly* 
From the appearances it seems that the mercury must 
exist 'in cinnabar at a Tery low degree of oxidation; 
which on that account has not yet been examined by 
observers. On this question, respecting which the pre- 
H h 3 sent 
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sent limits do not permit me to say more, it must be ob’^ 
served, 1. that in cinnabar, whether natural or artificial, 
the metallic base, like all the other metals, at their lowest 
degree of oxidation, resists solution in the nitric acid ; 

that in the fabrication of cinnabar in the dry way, is 
always accompanied with an inflammation which appears 
to me to be an oxidatimi. 


XI. 

On the Qiianfifij and Velocity of the Solar Motion, By 

William IIfrschel, L.L, D. F, R, S. From the 

Philosophical Transactions for 1806, 

np 

JL he direction of the solar motion having been suffix 
ciently ascertained in the first part of this paper*, we shall 
now resume the subject, and proceed to an inquiry about 
its velocity. 

The proper motions, when reduced to one direction, 
have been called quantities, to distinguish them from the 
velocities required in the moving stars to produce those 
motions. It will be necessary to keep up the same dis- 
tinction with respect to the velocity of the solar motion; 
for till we arc better acquainted with the parallax of the 
earth’s orbit, \ie can only come to a knowledge of the 
extent of the arch which this motion would be seen to 
describe in a given time, when seen from a star of the first 
magnitude placed at right angles to the motion. There 
is, however, a considerable difference between the vct 
locity of the solar inofton and that of a star ; for at a 
given distance, when the quanlit}^ of the sglar motion is 
known, its velocity will also be known, and every approxr,', 
imation towards a knowledge of the distance of a star of 
the first magnitude will be an approximation towards the 
knowledge of the real solar velocity ; but with a star it 
will be otherwise ; for though the situation of the plane 
ib which it moves is given, the angle of the direction 


♦ Phil. Trans, for 1805, page or sccoi^r Journal, VplXIl^, 
P- 59- 
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of its motion with the visual ray will still* remain un- investigation 
known. ‘ of the proper 

As hitherto we have consulted only those proper mo- ^ 

tions which have a marked tendency to a parallactic cen- ^ 

tre, we ought now, when the question is to determine the 
velocity of the solar motion, to have in view the real mo- 
tion of every star whose apparent motion we know ; for 
as it would not be proper to assign a motion to the sun, 
either much greater or much less than any real motion 
which may be found to exist in some star or other, it fol- 
lows that a general review of proper motions ought be 
made before we can impartially fix on the solar velocity ; 
hut as trials with a number of stars would be attended 
with considerable inconvenience, I shall use only our 
former six in laying down the method that will be fol- 
lowed with all the rest. 

Proportional Distance of the Stars, 

We arc now come to a point no less difficult than es- 
sential to be determined. Neither the parallactic nor real 
motion of a star can be ascertained till its relative distance 
is fixed upon. In attempting to do this it will not be 
satisfactory to divide the stars into a few magnitudes, and 
suppose these td represent the relative distances wc re- 
quire. There are not perhaps among all the stars of the 
heavens any two that are exactly at the same distance 
from us ; much less can we admit that the stars which we 
call of the first magnitude arc equally distant from the 
sun. And indeed, if the brightness of the stars is admitted 
as a criterion by which we are to arrange them, it is per- 
fectly evident that all those of the first magnitude must 
differ as much in distance as they certainly do in lustre ; 
yet imperfect as this may be, it is at present the only 
rule we have to go by. 

The relative brightness of our six stars, may be express- 
ed as follows : Sirius - . - Arcturus - Capclla • Lyra - - 
Aldebaran • Procyon. 

The notations here used are those which have been ex- 
plained in my first Catalogue of the relative Brightness of 
^he StarS^ ; but to denominate the magnitudes of these six 


^tars, 


• Phil. Trans, for 1796, page 189. 
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loTCfttigation stars, so that thej may with some probability represent 
of^thc distance^ at which we should place them according tp 
mn, their relatire brightness, I must introduce a more minute 

subdirision than has been commonly admitted, by using 
fractional distinctions, and propose the following arrange- 
ment. 

Table VIIL 

Pxoportionctl Distances of Stars, 

Sirius - - 1,00 Lyra - - 1,30 

Arcturus - 1,20 Aldebaran - 1,40 

Capella - 1,26 Procyon - 1,40 

The inteiral between Sirius and Arctprus is here made 
Tery considerable ; but whoever will attentively compare 
together the lustre of these two stars, when they^re at an 
equal altitude, must allow that the difference in their 
brightness is fully sufficient to justify the above arrange- 
ment. 

The order of the other four stars is partly a conse- 
^ence of the distance at which Arcturus is placed, and of 
the comparative lustre of these stars such aa it has been 
estimated by observations. But if it should hereafter 
appear that other more exact estimations ought to be 
substituted for them, the method I have pursued will 
equally stand good with such alterations. I have tried 
all the known, and many new ways of measuring the 
comparative light of the stars, and though 1 have not yet 
found one that will give a satisfactory result, it may still 
be i>ossible to discover some method of mensuration prc. 
ferable to the foregoing estimations, which are only the 
result of repeated and accurate com^^arisons by the eye. 
Whenever we arc furnished with more authentic data the 
calculations may then be repeated with Improved accu- 
racy. 

Fffect of the Increase afid Decrease of the Solar Motio^^ 
and Conditions to be observed in the Imestigatum fif 
its Qmantity, 

The following table, in which the 2d, 44h, and 5th coi* 
liimns^ontain thP sides of the parallactic triangle, is cal« 
culated with a Iriew to show that an increase or decrease 

of 
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oftho Solar motion will have a contrary effect upon the iirv«tigatioii 
required real motions of ditfetfent stars ; and as we are ^ ^hc proper 
to regulate the solar velocity by these real motions, an 
attention to this circumstance will point out the stars ^ 

which are to be selected for our purpose. 


Table IX. 


Stars and relative 
Distances. 

Apparent 

Motion. 

Solar 

Mo- 

tion. 

Parallactic 

Motion. 

Real Motion. 

Vcloc^ics. 





. _ 






n 


Sirius 

1,00 


1,0 

0,67168 

+ 0,46518 

4G5175 

r, 11528 

1,5 

1,01652 

+ 0,21701 

217007 


2,0 

1,35536 

— 0,32776 

327755 

Arcturus 

1,20 


1,0 

0,53579 

+ 1,57380 

1888670 

2",03T18 

1,5 

0,80368 

+ 1,30478 

1565735 


2,0 

1,07158 

4- 1,01561 

1218736 

Capella 

1,25 


1,0 

0,79593 

— 0,42159 

526987 

0",46374 

1,5 

1,19390 

— 0,79637 

995465 


2,0 

1,59186 

— 1,18662 

1483270 

Lyra 

1,30 


1,0 

0,32542 

— 0,47065 

611839 

0", 32435 

1,5 

0,48812 

— 0,59925 

778995 


2,0 

0,65083 

— 0,74135 

963750 

Aldebaran 

1,40 


1,0 

0,65117 

— 0,53208 

744913 

0",12341 

1,5 

0,97676 

— 0,8 737 

1200324 

2,0 

1,30234 

— 1,1 283 

1655967 

* Proevon 1 
1,40 

1",23941 

1,0 

1,5 

* 0,66394 
0,99591 

+ 0,59548 
+ 0,30731 

833665 

430227 


2,0 

1,32788 

— 0,23385 

327390 


The real motion of Arcturus contained in the 5th co- 
lumn compared with that of Aldebaran, shows that when 
the solar motion is increasq^ from 1,0 to 1,5 and to 2'',0 
the real motion of Arcturus will be gradually diminished 
from 1,57 to 1,30 and to while that of ^de- 

baran undergoes a contrary change from 0,&3 to 0,86 
and to We may also notieeHhaltCiapella and 

Ahleharan, 




solaa motion^ 


Aldebaran, which hare •a negative sign prefixed to ^thcr^ 
notion of^Sie motions when the solar motion is l'’,0 arc affected 
•im. differently from Arcturns, Sirius, and Procyon, w’hich 

hare a positive sign ; and that even the motions of the 
two last become negative when the solar motion is in- 
creased beyond a certain point. It may be easily under- 
stood that the motion of Arctui'us itself would become 


negative were we to increase the solar motion till the 
parallactic motion of this star should exceed its apparent 
motion. 


4krom these considerations it appears, that a certain 
oquallization, or approach to equality may be obtained 
between the motions of the stars^ or between that of the 
sun and any one of them selected for the purpose ; for 
instance, the motions of Arcturus and Aldebaran being' 
contrary to each other, may be made perfectly equal by 
supposing the sun’s annual motion to be 1'', 85925. For 
then we shall have the real annual motion of Arcturus 
tow^ardsthe parallactic oentre l'',09l , and that of Aldeba- 
ran towards the opposite part of the heavens, in which 
the solar apex is placed, will be 1%091 likewise; the 
first in a direction 55® 29' 39" south-preceding, the latter 
SS® 16' 31" north-followdng their respective parallels ; 
and a composition of these motions with the parallactio 
ones arising from the given solar motion, will produce 
the apparent motions of these stars which have been es- 
tablished by observation. But since Arcturus, by the 
hypothesis which has been adopted in Table VUI. is a 
nearer star than Aldebaran, the velocities of the real mo- 
tions, describing these equal arches will be 1309109 in the 
former and 1527780 in the latter. And it is not the 
arches but these velocities that must be equalized. 
Therefore, in order to have this required equality, let the 
solar motion be 1", 718865 then will a velocity of 1399478 
ill Arcturus, and 1399842 in Aldebaran, which are suf- 
ficiently equal, occasion such angular real motions in thp 
two stars as will bring them, when compounded with 
their parallactic motions, to the apparent places in which 
we bud them by observation. 

Before we proce^, it will be proper to obviate a re- 
mark that may be made against this way of equal&atfoti 

or 
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or aj)proach to equality. We have said that the calcu- invcstl^paiion 
lated velocities are such as would be true if the stars were ©f the prope 
at the assumed distances, and if their real motions were of the 

performed in lines at right angles to the visual ray; to 
whioh it may here be objected that the last of these as- 
sumptions is so far from having any proof in its favour, 
that even the highest probability is against it. We may 
admit the truth of what the objection stales, without ap- 
prehending that any error could arise on that account, if 
the solar motion were determined by this method. For 
if the stars do not move at right angles to the visuaLiJS^y, 
their real velocity will exceed the calculated one ; so that 
in the first place we should certainly have the minimum 
of their velocities : and if we were obliged, for want of 
data, to leave the other limit of the motion unascertained, 
it must be allowed to be a considerable point gained if 
wc could shew what is likely to be the least velocity of 
the solar motion ; but a more satisfactory defence of the 
method is, that if we were to assume a mean of all the 
angular deviations from the perpendicular to the visual 
ray that may take place in the directions of the real mo- 
tions of the stars, the only position wc could fix upon as 
a mean would be an inclination of 45 degrees. For in 
this case the chance of a greater or smaller deviation 
would be equal ; and when a number of stars are taken, 
the deviations cither way might then be supposed to com- 
pensate each other ; but what is chiefly to our purpose, 
not only the angle of 45 degrees, but also any other, 
that might be fixed upon as a proper one to represent 
the mean quantity of sideral motions, would lead exactly 
to the same result of the solar velocity to be investigated. 

For if the velocities of any two stars were equalized, 
when their motions are supposed to be perpendicular to 
the visual ray, they would be as much so when they make 
an^ other given angle with it ; and it is the equalization 
or approach to equality and not the quantity of the velo- 
cities that is the spirit of this method. 1 have only to 
add, "that an equalization of the solar motion with that«of 
any star selected for the purpose may be had by a direct 
method of calculation, and will therefore be of great use 
in settling the rate of the motion to be determined, 

VoL. XV. — Nov. 1806 . I i It 
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Investigation It must be CYident from what has been said, that a ccr- 
rate, or middle rank, sliould be assigned to th© 
sun. motion of the sun, unless very sufficient reasons should 

induce us to depart from this condition. To obtain this 
end must consequently be our principal aim ; and if we 
can at the same time bring the sidereal motions to a great- 
er equality among each other, it will certainly be a very 
proper secondary consideration. 

There are two ways of takiiig a mean of the sidereal 
motions, one of them may be called the rate and the 
otil^' the rank. For instance, a number equal to the 
mean rate of the six numbers, 2, 6, 13, 15, 17, 19, would 
be 12 ; but one that should hold a middle rank between 
the three highest and three lowest of the six would be 14. 
In assigning the rate of the solar motion it appears to be 
most eligible that it should hold a middle rank among the 
sidereal velocities. We shall however find that nearly 
the same result will be obtained from either of the 
methods. 

With respect to our second consideration, wo may sec 
that it also admits of a certain modification by the choice 
of the solar motion ; for in Tabic IX. when this motion is 
1",6 the velocity of Arcturus 1565735, will exceed that 
of Sirius, 217007, more than seven times; whereas a 
solar motion of 1" will give us the proportional velocities 
of these stars as 188867 to 465174 ; and the former will 
then. exceed the latter only four times, 

Calcul(Uions for drawing Figures that will reprci^cni the 
observed Motions of the Stars. 

The necessary calculations for investigating the solar 
motion arc of considerable extent, and may be divided 
intd two classes, the first of which will remain unaltered 
whatsoever be the solar motion under examination, while 
the other must be adjusted to every change that majT b0 
required. 

The direction of the sun remaining as it has been settled 
iu the first part of this Paper, the permanent computa- 
tion of each star will contain the annual quantity of the 
observed or apparent motion, its direction with the pa- 
rallel qf the star, its direction with the parallactic motibq) 

and 
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iuid its velocity. The changeable part will consist of the Investigation 

angular quantity of the real motion, the parallactic direq- propw 
, . . , motion of the 

tion of this motion, and its velocity. 

Before we can make a calculation of the required velo-^ 
cities, we must fix upon the probable relative distance of 
the rest of the stars, in the same manner as we have 
done with the first six. In this I have thought itadvisa^k 
ble to distinguish the stars that, from their lustre, may be 
called principal, and have limited their extent to the 
brightest of the second magnitude, on account of the un- 
certainty which still remains about their progressiwjc^is* 
tances. For though it appears reasonable to allow that 
the bright stars of the second magnitude may be twice as 
far from us as j^osc of the first, it tvill admit of some 
doubt whether this rule ought to be strictly followed up 
to the 3d, 4th, 5th, and 6th magnitude; especially when 
it is not easy to ascertain the boundaries whidi should 
limit the magnitudes of very small stars. 

The number of these principal stars is 24. The re- 
maining 12 are also arranged by admitting that their mag- 
nitudes express their relative distances ; and notwith- 
standing the doubtfulness we have noticed, their testimony 
with respect to the proper quantity of a solar motion, 
though it should be received with some difiOidence, must 
not be neglected ; some considerable alteration in their 
supposed distances, however, would have but little effect 
upon the conclusions intended to be drawn from their 
velocities. 

The following Table contains the result of the calcula- 
tions that relate to the permanent quantities. In the first 
and second columns, we have the names of the stars, and 
their assigned relative distances. The third gives the 
apparent angular motions, and the fourth their direction. 

The fifth contains the direction of the same motions, with 
respect to the parallactic motidhs arising from the given 
solar direction ; and the sixth gives the velocity of the 
stars which produce the quantity of the apparent motions* 


Ii2 


Table 
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Tabic X. 


Names of the 
StTrs. 



Velocity 
of the 
Sfars. 

Sirius 

A returns .* . . 

H 

1 

1,11528 08.19.10,7 ij) 
2,0S7I8!56.29.42,0 V' 

«).21.4},3 'J 
0. 0. 3 P 

1115281 

2501621 

Capella 

Lyra 

WEM 

mtvitm 

0 46374 71.35.22,1 •/ 
0,32135.56.20.57,3 «/ 

21.40.21 ij 
92.49.30 nj 

579668 

421657 

Uigel \ 

aOrionis. . . . 

1,35 

^35 

0,16273 
0, 1 3038 

79.29.33,9 
85.38.14,6 nf 

159.28. 1 np 
169.18.58 np 

219684 

176010 

Procy on .... 
Aldebaran . . 

1,40 

1,40 

1,23941 

0,12341 

50. 2.24,5 ip 
76.29.37,3 sf 

9. 10. 16 sp 
13.41.48 sf 

1735172 

172778 

Pollux 

Spica 

1,42 

1,44 

0,65037 

0,19102 

0, 0. 0 prec. 
81. 5. 1,8 np 

61 30.34 ssp 
144.13.16 np 

9235^^3 

275065 

An tares .... 
Altair 

M 

liyllllhllliHUfM 

178.37.44 np 
103.17.29 ^ 

379600 

1057105 

Jiegulus .... 

/Sr<eoiiis . . . , 



\Mlmm 

70. 9.20 ip 
40.34 31 ip 

338711 

829856 

/STauri 

Fomalhaut. . 

mBM 

M 


13.17.1 1 sj 
16.47. 5 sf 

150579 

460469 

aCygni 

Castor 

1,60 

2,00 

0,06440 

|0, 13294 

27.45.56,3 np 

17.30.40,6 sp 

177.31.39 np 
45.25.43 sp 

103030 

26.5869 

153955 

465587 

aOphiuchi . . 
aCoronic • . . 


0,07698 

0,23279 

40.30.21,8 sf 
7.21.15,4 ‘nf 

33.29.28 f 
105 0.43 nf 

aAquarii . . .! 
aAndroiiiPcli 

2,00 

2,00 

0,20615 

0,09268 

67.10.17.1 »;>il62.43.46 «/ 

40.20.48.2 ff\ 12.55.11 fj 

412295 

185360 

aSorpentis . . 
aPegcibi .... 

2,00 

2,00 

0,21913 

0,18917 

60. 7.12,5 nf 
72. 6.16,0 «/> 

161.34. 4 nf 
1.57.45.25 nf 

438257 

378338 

« Hydra; .... 
a^Libr® .... 

2,30 

2,40 

0,16598 

0,lii376 

57.30.24.8 np 

54.42.52.9 np 

107. 6.24 np 
127. 3. 7 

381763 

441022 

pTipWI 

m 

0,17355 

0,11587 

59.48. 7,9 np 
37. .9.15,9 if 

174. 6.16 nf 
29.32.47 */ 

433880 

289685 

iMUlIU 

2,80 

3,00 

0,14406 

0,23000 



403356 

1 690000 

/SVirgiiiis .. 
yAquila'. . . . 

3,00 

3,00 

0,77706 

0,19320 

17.59.25,5 a/ 
55.54.41,7 np 

111.11.44 nf 
178.25.20 ?;/ 

233^169 

579689 

St- Capricorn! 
/SAquilse. . . . 

3,50 

422 ?- 

0,26452 

0,35127 

79.23.35,3 nf 
85. 7.37^0 sp 

136.21.18 nj 
39.49.15 sp 

925819 

1405079 

a Capricorni 

0 ^ Libra; • » • • 

^,20 

6,00 

0,28000 

0,20898 
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. The contents of this Table will enable us to examine investigation 
the motions of the stars in different points of view. For of, the proper 
instance, by the apparent motions in the tliird column, 
and their directions in the fourth, a figure may be drawn 
which will represent the actual state of the heavens, with 
respect to those annual changes in the situations of our 
36 stars, which in astronomical tables are called their 
proper iTK)tions. 

P'ig. 1, Plate VI. gives us these motions brought into 
one view, so that by supposing successively every one of 
the stars to be represented by the central point*o#* the 
figure, wc may see the angular quantity and direction of 
the several annual proper motions represented*^ by the 
line which is drawn from the centre to each star. By this 
means wc have the comparative arrangement and quantity 
of these movements with respect to their directions. 

Fig. 3 represfi^. 8 tiie same motions, but instead of be- 
ing drawn so as to show their directions with regard to 
the several meridians and parallels of the stars, they are 
laid down by the angles contained in the fifth column; 
and ill therefore indicate their arrangement with re- 
3 j)cct to a line drawn from the solar apex toward the 
parallactic centre. These directions will remain the 
same, whatever may be the velocity of the solar motion 
upon which we shall ultimately fix, provided no change be 
made in the situation of the apex toward which the sim 
has been admitted to move. 

In these two figures, the lines drawn from the centre 
give us only the angular changes of the places that have 
been either observed or calculated, and not the velocities 
which are required in the stars to produce them. It will 
therefore be neciissary to represent the velocities by two 
other figures, in which the same directions are preserved, 
but where the extent of each line is made proportional to 
the distance of the stars in the second column. 

Fig. 2 is drawn according to this plan ; the angles of 
the directions remain as in the fourth column, but the 
lines are lengthened so as to give us the veiocUies eon- 
tained in the sixth. 

Ill Fig. 4, the angles of the 3d figure are preserved* 
but the lines are again lengthened as in Fig. 2.. 

N. B. These 
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N. B. These two last figures would hare beon of an 
inconvenient size if they had been drawn on the same 
scale with the two foregoing ones, for which reason, in 
comparing the id and 4th with the 1st and 3d, it must be 
remembered that the former are reduced to one half of 
the dimensions of the latter. 

[The Conclufilon in our next.] 


Discovery of a New Vegetable Principle in Asparagus, 
( Asparagus Sativus. Linn.), Messrs, Vauquelik 
and Robiquet*. 


New vegetable JL9 Y' examining more attentively than was formerly done 
prhiciplcin as- the products of vegetation, modern chemists have distin- 
guished a great number of substances unknown to the 
antients ; but it is a long time, I apprehend, since any 
immediate principle has been discovered which is so 
singular and interesting as that of which we are about to 
i^peak. 

During the last summer, Mr. Robiquet, a young che- 
mist, who unites solidity of reasoning to a great skill in 
experiments, subjected upon the invitation of Mr. Par. 
pientier, the juice of asparagus to chemical analysis, of 
which the interesting results are to be found in our 
Annals. 

Two kinds of Having set aside in my laboratory, daring a journey 
crystals formed which he made, a certain quantity of the juice of aspara- 
gus, concentrated by evaporation, I observed a consi^ra. 
ble number of crystals, among which two appeared to 
me to belong to new substances ; and as their form, 
transparency and taste were different, it was easy for me 
to separate them. 

Description of kinds was perfectly white and traaspa- 

fincl^d rei\t after having been several times crystallized. — Its 
taste is cool and slightly nauseous, so as to ooeasion a 


• Amudek de Chivui Jaa. 
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secretion of the salira ; it is hard, brittle, and of a regular 
form. 

The other kind which is also white, is not so transpa. and of fixe 
rent nor hard, neither has it th(‘ same form ; on the con- ®^bcr. 
trary, it has little consistence, is crystallized in the shape 
of fine needles, and its ta^tc is perceptibly saccharine, 
resembling that of manna. 

Mr. Robiquet in making the analysis we have alluded 
to, had noticed the first of these substances, but he took 
it for an ammonjacal salt, because in the very small quan- * 
tity of imperfectly purified crystals he could then cdDftifein, 
it retained between its plates. According to all appear- 
ance, some traces of salt with base of ammonia, with 
which the juice of asparagus abounds, and which misled Figure of the 
him. Since that time we have in conjunction submitted 
this substance to new experiments, the principal of which 
follow. The form which it effects in its crystallization, 
according to M. Hauy, to whom we sent a certain quan- 
tity, is derived from a right rhomboidal prism, of which 
the great angle of the base is about 130 degrees. The 
borders of this base, and the two angles, situated at the 
extremity of its greater diagonal, are replaced by facets. 

This substance is moderately soluble in water, and its They are soFa- 
solution gives no signs of acid or alcali. The infusion ^tcr, 

nut galls, the acetate of lead, the oxalate of ammonia, the add nOTalka- 
muriatc of barytes, and the hydro-sulphuret of potash, Imc. 
produced no change in its solution. Alcohol does not 
dissolve it. 

As these experiments indicate that the substance in They arc not 
question is not a salt with an earthy base, we triturated 
a certain quantity with caustic potash and a little water, 
in order to see Avhethcr ammonia would be disengaged ; 
but uo traces were exhibited. The potash appeared to 
us to render it more soluble in water. 

As we saw that it contained neither earth nor ammonia, _nor ncutrak 
we directed our enquiries to ascertain the existence of the 
^alcalis, and fbr that purpose wc burned a somewhat con- 
siderable quantity in a crucible of platina. At first it 
sw,elled up and emitted penetrating vapours which affected 
thp eyes and the nose like the smoke of wood. It af- 
forded a-large portion of charcoal, which had no taste and 

left 
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left nothing after its incineration but an almost impercep- 
tible trace of earth, which no doubt was casually 
sent. 

Towards the end of the decomposih'on of this substance, 
the odour which was e.sf ■'g» as som '‘hat similar to 
that of animal matter, an jke n lining to that of 


Ac^ionofnitric The nitric acid decoinp^* this substance, nitrous gatf 
• being disengaged while the iluid assumes a yellow colour 
an(^a bitter taste, like animal substances. When the 
action of tr. ^ifri.. aci'^’ er^mplcted, lime disengages 
abundance ot tnmonia fro* l. c liquid. 

This alkali i^ th twrmed in the operation we have 

described, since » .ubstance i»om asparagus did not 
afford perceptible signs before. 

G^fralcon- This substance is not an r cid since it docs not redden 
cluwons. tincture of tarnsolc, and has not the taste v hich all 

these ‘Mbstanccs ha\e in a more or less emine.nt degree. 

^js not aiieutra) because it contains ne»chcr earth 
noralka'i; hut as it ai. Is iyy means im* the same 
pro iucts as vcg<*tables w 'bli<rcQ • nsider it as an 
immedir ' principle • f as 

It i* >abh' iji'» Ilk IS romnoscfi of hidrogeji 

ox.fi;en,’ ' a. non icular proj . - dons ; it is no ^ 

less probalv ^hat iicewise a ^rhall quantity of azote ; 

this av Ic ^ ‘•“'U' adicated by the smell, which is 

disengaged I ^ .ad the ammonia which it forms with 

the iiitr* a*' .. 

The authors Though we have obtained a roTisiderijble quantity of 

sucTthcir^cx^c- submit it to a 
riments. greater number of experiments, because most part of it was 
scattered in our laboratory, and there only remained the 
little portion which wegave to Mr, Hauy to determine 
its form. Wc have nevertheless thought it proper to 
communicate these facts to the Institute, in order to fix 
the date of its discovery, and it is our intention to proceed 
in our examination on the return of the asparagus sea. 
son. We shall also endeavour to ascertain whether this 
singular matter do not exist in other vegetables. ^ 

The second With regard to the saccharine matter which we also 

a '^sufficient 


Ilk »t IS compos cfi of hidrogeji 

icular proi . - dons ; it is no ^ 
likewise a ^rhall quantity of azote ; 
adicated by the smell, which is 
.ad the ammonia which it forms with 


was prol 
^ lanaa. 


quantity , 
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quarttity to 'Ttaiti what species of sugar it might most 
nearly reso?r . , we take it to be manna. 

We jriiy therefore consider it as decided that besides ConcIuMon. 
the prindpled discovered in juice of asparagus by 
Mr. liobiqtiet, there exists in principle which is ervs- 
^•^iUzsstblc the salts, bui is neither acid nor neutral,* 

and of ^hici;> s^^.Jh/ion in wafer is not affected by any 
of the ’ ^rooloyed td ast^'rtain the presence 

and natur *isso' in water ; and also 

another p a * to >emble manna. » 


xnr. 

^4 Chemical Err/mifiaiio?? of 
M. KLAPiioTn, 


\ai/ve "'nnahar, Tin 


1 . The Cinnabar of Japan. 

rp 

-JL HE cir, *f Japan ight to Europe in the External cha- 

form of single grams urore or icss » irgc and crvatallinc. 

W. , , .. r 1 • cinnabar of Ja- 

Its coloui IS of a dec’ cochmea L aj>proaching the 

grey colour of steel in tiie places wlu arcuot damaged; 

in others if is of a scarlet rod, iLclinnij., to a brick-uast 

colour. The grams are fragments of ilaltcned hexahe* 

dral prisms ; externally smooth and Oi a metallic lustre , 

internally very bright and of a senii-inetaliic lustre. 

triicir fracture crosswise is conchoiilal, but longitudinally, 

it is obscurely lamcllatod. This mineral is ic its 

scrapings of a scarlet red, aud its specific gravity==r7.710. 

Its fragments sometimes iucliulo specks of pyrites, and iu 

other instances they adhere to a quartzose ganguc. In 

order to distribute these heterogeneous parts uniformly 

through the mass of grains subjected to analysis, they were 

mixed and pounded together. 

ji. One thousand grains of this powder were sublimed impurities sc- 
in a small glass retort with a receiver adapted thereto, and pirated 
filled with water. The water of the receiver acquired a ^ 

turbid yellowish appearance from the particles of sulphur, 
which were volatilized. It had a faint smell of sulphura- 
ted hidrogen, and a slight taste of sulphureous acid. The 
matter 'Cfmaiuing in the retort weighed 38 grains. It was - 
VoL. XV^. — Nov. 1806. K k digested 
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digested Ivith muriatic acid ; the iron from the pjrltous 
particles was dissolved and the quartzose. gangue re« 
mained. 

Solution of the B. One hundred and four grains of the mineral, which 
mc.allic part. preceding experiment contained 100 grains of 

pure cinnabar, were reduced to an extremely fine powder, 
and put into 500 grains of muriatic acid (sp. grav. 1,125) 
and heated : sulphurated hidrogen gas was disengaged. 
Into (ho solution was poured drop by drop, 100 grains of 
nitric acid (sp. gfav. 1,235). Every time the acid was 
added, there Mas an immediate effervescence. In this 
manner the process w as carried on till the decomposition 
of the cinnabar, and the complete solution of the metallic 
parts were ejected. 

Combustion of ^ T'jjg jiuiphur that remained was of a greyish yellow 
the sulphur. , , . ' , . . , • . j , , ^ . 

colour and m some degree viscid : it weighed 11,8 grains. 

It was burned in a roasting test and left a blackish resi- 
due of 1,5 grains, so that the contents of pure sulphur 
were 10,3. 

c. The lively action of the nitric acid upon cinnabar, 
gives reason to believe that part of the sulphur was con- 
verted into sulphuric acid, by the oxlgeii of the decom- 
posed nitric acid. 

Deduction of In order to ascertain the quantity of sulphur whichr had 

suiphur^wWdi 'undergone this change, the solution of the metallic part of 

had been acidi- the cinnabar (which was of a yelloM^ colour, on account 

fied, and thence iron) was taken and decomposed by means of a solu- 

thc proportion •' * 

of mercury and of muriate of barytes. Ihe sulphate of barytes 
sulphur in the which fell down, after having been ignited, weighed 30 
grains ; which answers to 4,2 grains of sulphur. A small 
quantity likewise escaped which has contributed to the 
formation of sulphurated hidrogen gas; but as this quan- 
tity did not exceed one fourth of a grain, we may conclude 
that 100 parts of pure cinnabar contain 14,75 of sul- 
phur. 

Analysis in the C. 1040 grains of the mineral, containing, according 
(.Q the essay A, 1000 grains of pure cinnabar, were mixed 
•ult. * weight of iron filings, and distilled in a 

^ suitable apparatus : ihe mercury thus obtained, being 
carefully collected weighed 845 grahis. 


' Frwi 
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From these essays we may conclude that 100 parts of 
Japan cinnabar^ exclusive of its foreign parts, contain 
Mercury . . . 84,5^ 

Sulphur . . . 1457.5 

QQjSS 

IT. Cinnabar of Neumaerktel in Carniola. 

Among the cinnabar mines of Europe,- that of Terhitz External cha- 
on the mountain of Loibl near Neumaerktel, in Carniola, cinnaftir of 
is particularly distinguished by the beauty of the specig^eii Carniola. 
it affords. 

The colour of this mineral is of a lively cochineal red. 

It is found in masses of considerable size, in a compact 
calcareous stone, of a blackish grey, and crossed by veins 
of white calcareous spar. The faces of contact of the 
ore against its gangue are brilliant, with a metallic aspect; 
the cross fracture is of little brilliancy, of a shining greasy 
aspect. It is obscurely luminated and irregular in other 
directions. The fragments are of an indeterminate form 
with obtuse edges. The masses are composed of thin 
separate laminse, striated on the faces of separation. This 
mineral is translucid ; its scrapings or powder of a very 
lively scarlet; it is very tender, and weighs 8,16. 

A. 100 grains of this cinnabar were reduced to very 
f 1 * .1 , 1 . . /. . . lore jn the dry 

fine powder, and then boiled in 600 grams of muriatic vvay. 

acid. Sulphurated hidrogen gas was separated, and 100 
grains of nitric acid w’as gradually added. The metallic 
part having been entirely dissolved, there remained 10,20 
grains of sulphur of a clear yellow, which being burned 
on a test, left no residue. The muriate of barytes pre- 
cipitated 27 grains of sulphate of barytes, containing 3,80 
grains of sulphur. Admitting three fourths of a grain of 
this substance to have existed in the sulphurated hidrogen 
gas, it will follow that 1425 parts of sulphur were con- 
tained in 100 of the cinnabar. 

JB. Five hundred grains of cinnabar were distilled with *^7 

balf its weight of iron filings. The mercury obtained 
from this operation, carefully collected, weighed I25 
' K k. 2 grains, 
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grains, wlience it follows that 100 parts of cinnabar, con- 
tain by analysis 

Mercury , . 85,0 

Sulphur . . 14,35 

99,35 


XIV. 

Notice of some ExperimeMs made bp the Galvanic Societp 

<^J parts*. 

Pile without I* iVJL# MARECIIA.UX, of Wesel, correspondent 
any tfioisturc. of the Galvanic Society, announced to them that 
he had determined that water, whether pure or mixed 
with an acid, or charged with any salt, is not indispensa- 
bly required for producing the efiects of galvanism. He 
added, that some time ago he had constructed columns of 
zinc and brass with the interposition of discs of card^ not 
moistened^ which were very useful. The Galvanic So- 
ciety was of course desirous of verifying a fact of this 
nature, and determined to repeat the experiments of M. 
Marechaux, as described in his letter. 

— -Tcinficd by Discs of zinc, which had been before used, were cleaned 
ixpcrimcQt. and restored to their usual polish. Similar pieces were 
made out of new brass. A vertical column of 49 pieces 
of discs was formed by the interposition of pieces of card, 
not moistened^ standing upon a plate of brass, of greater 
dimensions, having three holes near its edges, through 
which, cords of silk were passed in order to support the 
whole apparatus. These cords were tied together at top, 
and the whole column suspended by them. This pile 
ft was weak, which M. Marechaux distinguishes by the name of Colonne 
^ penduley w as put into communication with the electric 
micrometer of M. Marechaux, simplified by M. Veaude 
Launayt and it manifested an intensity of 360 degrees 

which 

^ Annales de Chimie, Jan. iSo6. 

{■ See Journ. dc Phys. Messidor, an. XIV.— See also our Joumali 
XIV. p. 350 ^N. 

t By intensity wc denote (he measure of the distance/ at which 

alcaf 
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which was ascertained to be the effect of galranic action^ 
and not from the electricity of the atmosphere. 

This first experiment was repeated and varied in differ- The sa^c rc- 
ent A\ays. Blotting paper was substituted instead of the 
pieces of card to the number of four for each, and there 
was no effect produced. Discs of card, dried in the oven 
were used, and the mean term of attraction in several 
experiments was 372 degrees. With the same pieces 
and twenty-five pair of discs only, the attraction 
was 160. The experiment was afterwards made with a 
column, having the same number of pairs of metayic^scs 
but without the interposition of any pieces of card. In 
these circumstances no effect was produced. 

These first results would have been su fficient for the So- Question how 
ciety to confirm the fact announced by M. Marechaux, far they may 
and which was intended to be verified ; but this galvanic useful, 
action of the pendulous column was not proved, but by 
the help of an instrument of very great sensibility, and 
with regard to quantities scarcely to be estimated. It 
remains therefore for the Society to ascertain the advan- 
tage ^vhich it is possible to derive for the progress of gal- 
vanism, by means of a discovery so important, by em- 
ploying mor6 powerful modes of action, and by compar. 
ing them with the effects obtained from piles excited by 
humidity or by saline solutions. The class of the Society 
which is employed on physical researches, has been charged 
to direct its investigations. 

II. A notice appeared in the Moniteur of the 22nd of Pile of vegeta- 
Brumaire last, that Dr. Joseph Baronio of Milan, had pub. hlc matter only, 
lished a description of a galvanic pile, formed of vegetable 
matters only, with an invitation to philosophers to 
repeat and vary his experiments, flattering himself that 
they would serve to extend the application of the theory 
of galvanism to the whole of vegetable life. The Gal- 
vanic Society was called upon to answer thjis observation 
of Dr. Baronio^. 

a leaf of gold, suspended to a vertical stem of brass, is attracted 
towards another stem of the same metal, terminating in a ball, when 
these two stems are in communication with the two poles of th? pile. 

Each degree of thU measure answers to the eighteen thousandth of 
an inch. 

* Annalctde Chimie, J%d. 2806. 
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The experi- A p|lfi was ac(i©rdmgly formed by them in his manner: 
xnent repeated, equal discs of walnut-tree were made, two inches 
in diameter, having a raised edge of one eighth of an inch 
high. These pieces were boiled in vinegar and with these 
and round pieces of raw beet root and of a thick raddish, 
(raphanus sativus of Linnaeus,) a pile was constructed of 
sixty coupleof pieces of beet root and raddish, separated 
by discs of wood, on the upper extremity of each of which 
was poured by means of the border, a solution of the 
acidulous tartrite of potash in vinegar. Lastly, at the 
^ntremity of the pile was placed a leaf of cochlea- 
rla, and at the upper extremity a double-band of blotting 
paper, steeped in vinegar. Every thing being thus dis- 
IKised agreeably to the full description inserted in the 
Moniteur ; frog» properly prepared for the action of this 
pile, were placed with the leaf of cochlear ia in contact 
with their spina! marrow, and the band of paper with their 
It did not sue- Three frogs being thus successively and re- 
cced. peatediy presented, shewed not the least motion, though 

they were sufficiently sensible to be strongly agitated 
when being supported on a knife to bring them near the 
conductor of the pile, they were in contact with the blade 
4yT silver mounting of the handle. After having made every 
probable experiment with these frogs without success, 
the pile was brought into communication with the electo- 
micrometer, upon which also it produced no effect. The 
same instrument was then presented to a pendulous pile, 
constructed after the manner of M. Marcchaux, composed 
of 60 pair of new discs of copper and of zinc, with 
the interposition of pieces of card, not moistened. The 
intensity was about 180 degrees. At the same moment 
the frogs which had been presented to the vegetable pilo 
were put into communication with this last, and they gave 
no indication of sensibility. 

The clcctromi- ’ The Galvanic Society did not therefore obtain in the ex- 
cromctcr^orc periments indicated by Dr. Barbnio, the results which 
frogs. announced ; but they hare served to shdw that the 

e!ectro*micrometer made use of, is still more sensible 
frogs, to shew the smallest effects of galyguism* 
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XV. 

Observations on the Congelation of Water, By M. Dis- 
pan, Professor of Chemistry at Toulouse, 


About the close of the winter of the year XI. we Remarkable 

had at Toulouse, after several days of a temperature re- *act of congcla- 
^ t ^ 1 stand- 

markably mild, a return of cold very sudden and strong ; ing wmter, 

the canal was frozen in one or two nights, and there was which did not 
skating, a spcctade very uncommon m this country, bridge. 

The ice remained for eight hours without thawing ; but' 
notwithstanding this, the water under the bridges was 
never frozen, not even slightly. This singularity was no- 
ticed with surprize by every one, and I was for a long 
time at a loss to discover the cause. I think I now un- 


derstand it. 

The earliest and the latter frosts are called white frosts, Explanation, 
and their cause is well understood. The white appear- Black and 
ance is formed by the dew, which crystallizes as it falls. frosts. 
The hard frosts in the depth of winter are, on the con- 
trary, called black frosts, and this expression is equally 
applicable to the appearance of the ground in that cir- 
cumstance. For this effect it is requisite that the cold 
should have pievio'isly deprived the atmosphere of the 
moisture it contained. Nothing is precipitated ; but the 
water upon the ground or soaked Into it becomes solid. 

In fact, when a cold night suddenly follows a succession Thdr cause, 
of warm days, a<^ happens at Toulouse at the times I men- 
tion, an abundant hoar frost succeeds. The still waters 
r ccive such a quantity, that their caloric, already in part 
ab&orbed at the suii'acc by the coldness of the air, can no 
longer keep up the fluid state. The hoar frost, or pre- 
cipitated ice, then forms a pellicle at the surface of the 
water, and by its contact determines the congelation 
from one part to the other to a certain thickness. 

This is not the case with running waters. These by 'n 

their continual motion prevent the hoar frost from form- which running 
ing a coaling to the surface. The frozen particles as they water congeals, 
fall from the atmosphere arc immersed and mixed with 
the streaffi ; and when the coldness of the atmosphere 

itself 
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itself determines the crystallization, the same thing hap- 
pens with regard to thespicular crystals thus beginning to 
be formed. This is the reason why rivers always begin 
to freeze near their marshy sides, and at places where 
the current is the least rapid. 

^ And stand- But to return to the stagnant waters. However' abun- 

w&^^ex^ains deposition of hoar frost, the water be- 

thc phen^e- neath abridge will receive no part of it. The surface of 
the water has therefore this cause of refrigeration less than 
at the other parts. Its caloric is not taken away but by 
thelnece contact of the air. This condition would be* 
sufficient to render its congelation much more slow ; but 
its fluidity is not less preserved by its surface being dc- 
fended from the predominating action of the hoar frost, 
which would follow if that obstacle were not interposed. 

Other facts of These facts enabled me to explain certain experiments 

the same kind, urged by a philosophical gentleman at Paris a few years 
ago, to support his opinion on the existence of a mate- 
rial principle under the name of frigoric. The author of 
these experiments assured me, that in a frosty night the 
frigoric fell perpendicularly from the atmosphere upon 
the surface of the earth ; and he offered the following 
proof. If plates filled with water be exposed to the 
open air at night, and it be cold enough, the n atcr will 
freeze; but if one of these vessels be covered with a pane 
of glass, or any other body, that water will not freeze, 
even though the covering body do not rest immediately 
upon the plate. It is sufficient, continued the author, 
that the fall of the frigoric be interrupted, no matter 
whether from an higher or lower distance; and to com- 
plete his demonstration, he added the following experi- 
ment, which at first aspect seems very cogent, and is cer- 
tainly very interesting. It is as follows : place in the 
evening, at a certain distance above a plate filled with 
water, a funnel, of which the diameter shall be less than 
that of the plate, you will find the next day a ring of 
ice formed round the circumference ; but all the water 
situated perpendicularly beneath the funnel will i^emain 
fluid. 

fixplanatiosu I have not repeated this last experiment; but ef ei)F 
thing leads me to ponclude that it wQidd sucpMrin 
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circumstances ; that is to say^ when the air holding 
a certain quantity of water in solution, shall be forced to 
xieposit it all at once in the solid form. We see conse- 
^quently that in this case, without having recourse to the 
f existence of a frigorihc principle, tlie hoarfrost falling on 
the sides of the funnel will be guided toward the edges of 
the plate, where a ring of ice will be formed before the 
middle shall become congealed. 


XVI. ^ 

Practical Rules for reducing the apparent Distance of 
the Moon from the Sun or a fixed Star to the true Dis» 
tance^ for the Purpose of ascertaining the Longitude 
of the Place of Observation. Dj/ a Correspondent, 

.A.T some former periods of my life I was not unfre- origin of thf 
quently in the habit of amusing myself with practical Investigation, 
astronomy, and, amongst other departments of it, with 
what are usually called the common lunar observations. 

In the course of these it was impossible to avoid remark- 
ing that none of the rules given at the end of the Re- Former rules 
quisite Tables” for reducing the apparent to the true dis- 
tances are by any means so short, or so easy to be remem- the memory, 
bered, as might be wished; and that it would be highly 
desirable to diminish the labour of this process. 1 was, 
indeed, previous to the investigation of the methods here- 
after describt'd, usually accustomed to prefer the direct 
solution of the two triangles,, in the former of which the 
apparent co-altitudes jind observed distance are given, 
and the vertical angle required, and in the other of which, 
the true co-altitudes and azimuthal angle are given, and 
the base or true distance required. The following me- 
thods of performing this reduction, which 1 then hit upon, 
appearing however to me to be somewhat menre eligible, 
than any others which 1 have seen, 1 sh^l venture to 
communicate t|iem to th^ public through the, medium of 

P^^osopliical Jovirnhl. They are all founded on the Analogies on 
two folldNving well-known analogies, viz. That tho rant- which the foU 
ang)e pf jthc sines of the sides contaiiiiDg the vertical 
VoL.XV.— Nov. 1806. LI angle 
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angle : the square of radius : : the rectangle of ihk sinei^ 
of the dtffejen CCS between the half-sum of the three sidesj 
and each of those first-mentioned sides : the square of 
the sine of half the contained angle; and : : the differ^' 
cnce between the vefsed sines, (or the sura or difference 
of the co-sinos,) of the base and of the difference of the 
sides : the versed sine, (or sum or difference of radius 
and co-siiic,) of the same angle, 

RULE I*. 

1. If the apparent distance be greater than 90®, take 
tlie si^m, otherwise take the difference, of its natural 
co-sine and the natural co-sine of the difference of the 
apparent altitudes, and caff it A. 

2* Add together the arithmetical complements of the 
logarithmic co-sines of the observed altitudes, the logarith- 
mic co-sines of the true altitudes, and the logarithuT of A; 
reject 20 from the index, and find the correspondent n^u 
turaJ number, vrftlch call B. 

3. The difference between this number and the natural 
co-sine of the difference of the true altitudes is the natural 
co-sine of the observed distance, which will be greater of 
less than 90 p accordingly as B is greater or less than the 
lasUmcntioned co-sine. 


RULE II. 

Second rule, 1 , Add together the two apparent co-altitudes and tlio 
me^of natural distance, and take the difference between their 

numbers. half-sum and each of the apparent co-altitudes sepa- 
rately. 

2. Add together the arithmetical complements of the 
logarithmic co-sines of the two apparent altitudes, the 
logarithmic sines of the two before-mentioned differences, 
and the logarithmic co-sines qf the true altitudes, and 
halve the suip, 

♦ Since writing the above I find that there is a method perfectly 
apalogous to this in Mr. Thos. Keith’s Trigonometry, published in 
, and differing only ip his using secants in one part the 
process instead of co-sines. As I think it, a very useful 

mqdc of reduction, I have not struck out, but shall content my- 
self with thus resigning to that gcntlcpian the merit of the first 
publication of it. ^ . 

S.Subtr^ott 



ttNAR tALCULAtlONSl. 


255 


3. Subtract from this half-sum the logarithmic! side of 
half the difference of the true altitudes, and the remainder 
will be a logarithmic tangent. 

4. Find the correspondent logarithmic sine, subtract 
it from the before-mentioned half-sum, and the remainder 
will be the logarithmic sine of half the true distance. 

RULE III. 

1. Add together the arithmetical complement of the Third Kile, 
logarithmic sine of half the apparent distance add tl;p 
logarithmic sine of half the ditterence of the apparent numbers, 

altitudes, 'and their sum will be the logarithmic co-slne 
of an arc, which call A. 

% Add together half the sum of the logarithmic co- 
sines of the true altitudes, the logarithmic sine of half the 
difference of the apparent altitudes, and the logarithmic 
tangent of A. 

3. Add together also half the sum of the logarithmic 
co-sines of the apparent altitudes and the logarithmic sine 
of half the difference of the true altitudes. 

4. The difference between these sums is a logarithmic 
tangent of an arc, which call B. 

5. To the logarithmic sine of half the difference of the 
true altitudes add the arithmetical complement of the 
logarithmic co-sine of B, and their sum will be the loga- 
rithmic sine of half the true distance. 

RULE IV. 

1. Add together the arithmetical complement of the Fourth nile, 

logarithmic sine of half the apparent distance and the analogous to 
logarithmic sine of half the difference of the apparent ‘ ® • 

altitudes, and their sum will be the logarithmic co-sine of 

an arc, which caTl A. 

2. Find the logarithmic sine of A ; subtract from it 
the before-mentioned aiithmetical complement, and dou- 
ble the remainder. 

3. Add to this doubled remainder the arithmetiotl 
complements of the logarithmic co-sines of the appareirt 
altitudesj^nd the logarithmic oo-sines of the true alti- 
tudes, and halre the sun. 

' 4. From thishatf-sttmittbtract the logarithmic sine of 

half 
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half the difference of the true altitudes, and the remain- 
der will be a logarithmic tangent. 

5. 5ind the cori^spondent logarithmic sine ; subtract 
it from the before-mentioned half.sum, and the remainder 
will be the logarithmic sine of half the true distance. 


We will work one of the cases given in the “ Requisilc 
Tables” by each of these rules. 

Example. 

Let the apparent distance of the moon from a 
star he 89°. 58'. 6". the apparent altitude of the 
star 5®. 6'. that of the moon 84°. 46'. and her hori- 
zontal parallax 61'. 18'.; what is their true dis- 
tance ? 

In this case the correction for the moon's phraL 
lax and refraction taken from Tab. VUI. Requisite 
Tables, is + 5'. 30".; and that for the star's refrac- 
tion from Table L — 9'. 44".; so that their true alti- 
tudes are 84°. 51'. 30'. and 4°. 56'. 16". 


, , . Then, bv the First Rule. 

worked by _ _ _ .i. 

tUt first rule j COS, *19 . 40 • •1793746 

cos. 89°. 58'. 6' 0005527 


A = .1788219 


Ar. comp. log. cos. 84°. 46'. ...... 1.0399483 

5°. 6' 0 . 0017228 , 

f,Og. cos. 84°. 51'. SO" 8.9523977 

4°. 56^. 16" 9.W885S 

Log. A : 7.2524298, ^ 


Log. B 1.2448751 


Nat. cos. 79°. 55'. 14" 1750135 . 

B. nat 1757418.^ 


Diff. 0007288 

• ■■ ( 


nat. cos. 90°. ip 30". 3* the true distAnce. ' 


S56 


Example 



lukar calculations. 25y 

Or, hy the Second Rule , —by the sc- 

As. comp; log. cos. 84®. 46'. 1.0399483 condrulc; 

5®. 6' 0.0017228 

Log. sin. 5®. 9'. 3" - - 8.9531696 

84®. 49'. 3' 9.9982210 

Log. cos. 84®. 51'. 30" 8.9523977 

4®. 56'. 16' 9.9983852 

2)38.9438445 

19.4719223 

Log.^sin. 39®. 5T. 37' 9.8077084 

Log. tan. (24®. 46' +) 9.6642J 39 

Correspondent log. sine 9.6222792 


Which subtracted from above' 
half-som^ gives 


.8496431 


=3 log. sine 45®. l'. 15'. 15. half the true distance. 

Or, hy the Third Rule. -by the third 

comp. log. sin. 44®. 59'. 3". .. 0.1506351 rulet 

Log. sine 39®. 50' 9.8065575 

Log. cos. A. (= 25®. 1'. 4-) 9.9571926 

Log. COS. 84®. 51'. SO' 8.9523977 

4®j,56’. 16".,....-.... 94)983852 

2)18.9507829 


9.4753914 

L^..un. 3S!®. 5(y 9.806S575i. 

L^Jtao. A 9.6691375 


28J»5«OS64^> 



$58 


LtTNAR CAlXDLAtlOKi. ' 


Log. COS. 84°. 46'. 8 9600Slt 

'5°. 6' 9.9982772 


2)13.9583289 


9.4791644 

Log. sin. 39“. 57'. 37" 9.8077084 


2d Sum 19.2868728 

« , 

DilF. sums = log. tan. B. (=a24°.46’. +)9. 6642 130 


As. comp, correspond, log. cos. . . 0.0419345 

Log. sin. 39°- ST. 37" 9.8077084 


Sum=Iog. sin. 45°. I'.IS". 15 as before 9.8496429 


Or, hf the Fourth Buie. 

^thefoutth As. comp. log. sin. 44°. 59' 3".... 0.1506351 

Log. sin. 39°. 50'. ............ 9.8065575 


Log. cos. A. (= 25°. l'. +) 9.9571926 


Log. sin. A. ........A.......... 9.6263301 


DifF. bet. it and the above as comp. 9.4756950 

2 


18.9513900 

Ar. comp. log. cos. 84°. 46'. ..... . 1 .0399483 

5°. 0 0.0017228 

Log. cos. 84°. 51'. 30" 8.9523977 

4°. 56'. 16" 9.9983852 


2)38.9438440 


Half-sum^... 19.4719^90 
tfOg. sin. 39°. 57'. 37" - 9.8077084 
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Log. tan. (24®. 46^ +) 9.66421 3C 


Correspondent log. sine, which sub-1 ^ 
tract from above half-sum j 


6222790 


Difr.=loff. sin. 45®. 1'. 15". 15.half \ 
the true distance, as before . . . - / 


The advanta^^es of the preceding modes of reduction Advantagci of 
arc, that they are not difficult in practice, that they ^re rules, 
perfectly correct, that they may be applied without 
using any but the common tables, that they are not in- 
cumbered with any complex distinction of cases, and that 
their results are void of ambiguity. 

16^/tZ)ec. 1805. Q. 


SCIENTIFIC NEWS. 

National Institute of France^ 

The Class of Mathematical and Physical Sciences of jjatjonal Insti- 
the National Institute of France held its public session on tutc of France,^ 
the 7th of July last. The order of the readings was as 1806. 

follows : 

1 . The mathematical prize proposed for the month of 

January 1809 was announced. ^ 

2. A notice pf the proceedings of the Class, from the 
1st Messidor in the year XIII. to the 1st July 1806, 
philosophical department, was read by M. Cuvier, the 
perpetual secretary. 

2. A like notice of the mathematical part of the Class 
during the same interval was read by M. Dclambre, per- 
petual secretary. 

4. A memoir on the affinities of bodies for light, by 
M- Biot. 

5. A memoir on the adhesion of the particles of water 
to each other* By the Count of Rumford, foreign assp- 

Cuvier. 

The, 


iate. 

§f Ilmoric^! Bulogiam on M, Ceils. By 



XUU SCIENTIFIC NEWS. 

l^hc subject of the mathematical prize, and th,e pro^ 
specti?e remarks upon the same, were as follow : 

Prize question. Ji I? reqitired to establhh a theory of the perturb atioiis 
of the planet ^•(covered by Mr, Others, 

On the com- Geometers hare given the theory of perturbations suf- 
pntstions for ficiently extensive and accurate for all flic planets formerly 
the respective known, and for all those which might be discovered, 
places of the provided they Were confined to the same zodiac and had 
eccentricity. 

Mercary until onr time was the most eccentric of all 
the* planets, and at the same time that which had the 
greatest inclination ; but Its small mass, and its situation 
at ode of the Ihnits of the planetary system, render it of 
little effect to produce any sensible alterations in the 
motions of the other planets ; Uranus, discovered twenty- 
five years ago by Dr. Hcrschell, is placed at the other 
limit of t’hc system. With a small mass and moderate 
eccentricity it has also the smallest of all the known in-^ 
clinations ; so that the formulas which had served for 
Jupiter and Saturn have been more thiA sufficient for this 
modern planet. ^ 

Ceres, discovered five years ago by Mr. Piazzi, baving 
with a considerable eccentricity an inclination 10^ 38', 
must be subject to great and numerous inequalities. It 
appears, nevertheless, that all the astronomers who have 
laboured to determine them have been content with the 
known formulas, of which the dcvelopement docs not ex- 
ceed the products of three dimensions of the eccentrici- 
ties and inclinations. Those of ri\ e dimensions have been 
used in the Mecanique Celeste according to a formula of 
Mr. Burckhardt. The same astronomer has since pre- 
sented the general and complete dcvelopement of the 
third, fourth, and fifth orders ; but this degree of pre- 
cision is not sufficient for Pallas, of which the eccentri- 
city is greater than even that of Mercury, and the incli.^ 
nation 34° 38' is .five times as much as that of any 
antient planet. It is even difficult to conjecture what 
may be the powers and what may be the dimensions of 
the products which admit of being neglected ; so that the 
calculations may be aojpng/ and the formulas solNmpli- 

V cated 
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frdied as to discourage geometers and astronomerl tiiebest 
qualified to execute a work of this kind. 

Two years ago the Class of Physical and Mathematical 
Sciences of the Institute determined, from this considera- 
tion, to propose the subject for the prize to be distri- 
buted at the public sitting on the first Monday in Messi- 
dor of the year XIV. But the term having appeared too 
short, and the number of the planets being again in- 
creased by the discovery of Juno by M. Harding, of 
which the eccentricity appears to be still greater than 
that of Pallas, and the inclination of 13 degrees ^resrtJy 
exceeds that of all the other planets except Pallas ; the 
Class has thought proper to propose the same subject 
again, with some modifications and a dopble prize. They 
accordingly invite astronomers and geometers to discuss 
completely all the points of this theory, with the omission 
of none of the inequalities which may become sensible; 
and as these inequalities cannot be well determined if the 
elliptical elements be not perfectly known, it is indis- 
pcnsible that the concurrents should not confine them- 
selves to give the numerical cocfilcients of the equations. 
It is more particularly important to exhibit analytical 
formulas, in order that substitution may be successively 
made of more exact values of the mean distance, the 
eccentricity, the perihelium, and the inclination, accord- 
ingly as the elements shall become better known. The 
concurrents may even dispense with giving any numerical 
value, provided the analytical expressions be presented 
sufficiently m detail to enable an intelligent calculator to 
follow the developement and reduce them into tables. 

Another advantage will result from these general for- 
mulas; namely, that the planets Ceres, Pallas, and Juno 
being at distances from the sun so little different that it 
can scarcely at present be with certainty decided whict^ 
of the three is the nearest or the most remote : the for- 
mula given for Pallas may serve equally for the two 
others, as well as for every planet which may hereafter be 
discovered which shall have its eccentricity and indi|ia- 
tion within the same limits. 

T^t^lass entertains the hope that this qnaatioir will 
appear pf suMcient interest to geometers to jodnice them 
VoL. XV. — Nov. ISOff. Mm tp 
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to ittako «9E«Ttiofi« proportioned to the difficulty of tho* 
subject. The priaie which will be proclaimed in the pub^ 
lie sitting of the first Monday in January 1809 will be a 
gold medal of 6000 francs f j£^50). 

The works presented must be written either in French 
or in Latin, and will not be received later than October 
1, 1808. This term will be strictly attended to. The 
other conditions are as usual. 

Nitrate of Soda, 

Nitrate of soda I^rofeSsor Proust writes to Dr. Dclamethere, that he 
lin^s^ nitrate of soda an economical article for tire 

as common ni- works. Five parts of the nitrate, one of charcoal and 
trc^&c. one of sulphur, afTofcl a powder which gives a flame of 

a reddish yellow, of considerable beauty ; and the mixture 
burned in a metallic tube, will last exactly three times as 
long as the same charge of common powder* 

The nitric acid in this combination is not decomposed 
to the same degre e as that of nitrate of potash. Its 
gases are a mixture of carbonic acid, with a small quan.. 
lUy of gaseous oxide pf azote, and muph nitrous gas. 

The cheapest method of obtaining nitrate of, soda, 
would no doubt be to use soda, instead of potash, to satu.> 
rate the mother waters. 


'Examination of the Birds^ Nests which are eaten in 
Chinay and other Eastern parts, . 

BIrd 9 ' nests qf The same chemist has examined the birds’ nests of the 


ihc East. 


East and finds them to consist merely of a single piece of 
cartilage, uniform in its texture. lie boiled one in 
water, which became soft, but was not separated in its 
parts and what was still more remarkable, it lost only 
fqur hundredths qfits weight. 


Suhterraneous Road or Tunnely made upwards of three 
Centuries ago (Journal des Mines y Fev* 1806}* 
jSuhtcrrancous ' Thc Marquis (de SalUces) Louis 11. being desirous ot 
passage or tun- increasing the commerce of the country depend^t on 
midc” in^^thc sovereignty, undertook in the fifteenth century to 
fifteenth cen- make an excellent the valley of. the Po, 'whfcl^ 

jpassing 
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pasidiig orer a mountain, placed betide Mount Vito, 
oalled La TraTcrsetta, should lead into Dauphiny. 

But as this passage was surrounded by frightful precis 
pices and was only passable for men on foot, he dug 
through the body of the mountain, a passage, which, 
without the assistance of gunpowder, was completed in 
less than fire years. This passage is 74 metres (about 80 
yards) in length, four in width, and about the same in 
height. 

The opening through fhis mountain has been attributed c 
by some to the ancient Romans, at the time when they 
penetrated into Gaul ; others hare ascribed it to the ce* 
lebrated warrior of Carthage, who made the Romans 
tremble, and was their eternal enemy. But it is certain 
that it was effected by the Marquis Louis 11. The acts 
relating to several undertakings, composing part of this 
work, still exist in the archives of the former oiEce of 
Secretariat of the interior of Piedmont, and Mr. Bresli, 
sub-prefect of the Arrondissement, author of Notices His- 
tpriques de la VilledeSaluccs, published at Turenne in the 
year XIII. asserts that he himself being occupied on the 
spot in clearing this passage from rocks and other obsta- 
cles which had detached themselves from the mountain, 
observed on the right hand within the same passage, the 
engraved date of 1480, the epocha at which this work 
was finished* 



Method of conveying Carp and Pike to great Distances 
alive. 

This method which is no less simple than easy, and Carp and Pike, 
which 1 am informed is also practised in England, is tnen- 
tioned in La Revue, It may be practised by any proprie- 
tor of ponds, and may afford a good return if used 
in situations where carriage may easily be had. The fish 
it is said, may be thus conveyed some hundreds of miles, 
in a state of life and health equal to what they possessed 
when first caught. 

Crumb of bread ii soaked in bra^y, and whcn^welf 
SwelJ^, it is used to fill the whole of the fisirs mouth, « 
into which, half a glass more of the spirit is then to be 
poureif. The fish reraaiits motionless and as if deprived of 

nfe ; 
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life) inwhichstateHistobe wrapped iafresb straw, and 
afterwards in a doth. ^ 

In diis condition the fish may be kept or conveyed^ to 
any distance for eight or ten days. When arri?cdat the 
place of destination, they must be unpacked and thrown 
into a cistern of water, where they remain a quarter of 
an hour, or sometimes and hour, without shewing any 
signs of life ; fafut at the end of that time they disgorge 
rery abundantly and recover their life and ordinary mo- 
* tions. 

Horse^Chesnuts as Food for Sheeps 
Horse Ches- The fruit of the horse-chesnut tree is collected in Saxony 

nuti for Sheep, f^j. feeding sheep, where it is considered as an wholesome 
food and a specific remedy against the rot. It is given to 
them in Autumn when the green food is no longer to be 
had. The horse chesnuts arc cut-in pieces and distributed 
in the quantity of about two pounds and a half for each, 
and less for the lambs. Sheep os well as cattle at first re* 
fuse it, but greedily take it when custom has made it fa. 
miliar. They eat the prickly outside with satisfaction. 
There is danger in giving these fruits without cutting 
them in pieces, as they may stick in the throat and occa* 
sion the death of the animal. 

Mr. CUTHBEIITSON, No. 54, Poland Street, Phi. 
iosophical InUrument Maker, and Member of the Philo* 
sophical Societies of Holland and Utrecht, has in the Press 
his Work on Practical Electricity and Galvanism; being 
k Translation of the most interesting Experiments con- 
tained in a Treatise published by him during his resideneo 
in Holland, with the addition of all such as have since 
been invented by Himself and Others ; together with an 
Appendix, containing the most interesting Experiments 
on Galvanism, 
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ARTICLE 1. t 

Facta and Observations re speclini^ Tlsion under Water, 
and x^arwus Vat ticulai s relative to Szoimming^ 

In a Lciia fiom J IfousBUiioii, Eaq, 

To INlr, NICHOLSON. 

Sir, Walworth, Nov. 6, 1806. 

TPhE perusal of jMiiir observations relative to Swim.. On swimming, 

ming, in No. 58 ot )our Journal, and the letters from vision un- 

your correspondent inserted in No^. 60 and 61, affirming 

that objects are visible to the human eye under water, 

which concurs not with your opinion, encourage me to 

state some lew facts relative to this subject, the result of 

my own observations. 

In high latitudes the sea is seldom transparent^ but Great transpaF 
within the tropics, and near the equator, the Ijottom is 9 ^^ ^i]|^twera 
often visible in from ten to fifteen or twenty fathoms wa- troptes. Bot« 
ter, ^^ihen it consists of varicgatqd coral or white sand and 
coral mixed. In various parts of the Indian - seas, 

Vot. XV Dec. 18Q6t N n ^ the 
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the bottom is discernible at the depths mentioned above* 
In the Mindora Sea I have seen the spotted coral at the 
bottom when the depth of water o^er it was tweaty-five 
fathoms; and have often tacked ship on the edges of co- 
ral shoals, by the appearance of the bottom, in depths of 
ten and twelve fathoms. 

Thcauihorcan Swimming has ever been my favourite amusement. At 
with the face Madras, where the surf is high, and ships* boats not per- 
undcr water mitted to land, I once had the imprudence to swim oit 
M in shore through the surf, by way of diversion, and returned 

th;;ough it to a boat at a grapnel outside, which nearly 
cost me my life, being obliged to dive so frequently in 
^ resisting many heavy surfs. I have always observed 

when the bottom was clear, and any object upon it visible 
when my head was above water, it was nearly as well per* 
ceived when my head was under water. At the islaittt 
Diego Garcia, where the water is very transparent in the 
harbour and at other places, I have frequently^ ^ When 
swimming under water, seen fishes darting about 
ous directions, and every article on the bo^ 
plain. The legs and feet of persons standing iit' 
eight yards distance were always visible in ^ear water 
• when my head was under it ; and at discRtion easily 

taken hold of, by swimming under water to them with 
open eyes. 

I have always supposed that all persons pould see under 


As far as his 
experience 
goes, all per- 
sons can see 
under water 


water, if timidity did not prevent them from open- 


ing their eyes during immersion ; but must own that I 
have been in company with persons who could swim, but 
could not be prevailed on to open their eyes underwater, 
affirming that they could not, although they endeavou red 
to doit. Those persons who could open their eyes with 
facility whilst immersed, always asserted that they SaW 
^ but not ob- objects in the water. Vision*under water is probably 
whVlc^thcm^**^* confined to this element, for I never could distinguish 
selves arc im- external objects, such as the sun, clouds, &c. but only 
mersed. confiMied rays of liglit (in looking upward) were visible^ 
infants proba- If is probable that most infants will float ; I have Ae&A 
hljr wUl float. oneW ten or twelve months old fall from a boat ilitb the 
water ; the mother leaped in and rescued it, ap|>ly«'ently 
without eithov receiving injury. Tbh natives Of China 

Ihai^ 
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tliAiliTe in boats do not;, however, trust to their children 
floating naturally, for they keep gourds iixed to their 
shoulders to prevent them sinking should they happen to 
fall in the water. This precaution seems prudent in 
China, the water in the canals and rivers here being of a 
very soft quality. 

Men who cannot swim, happening to fall in the water, Men arc apt to 
are certainly (as you observe) very apt to drown them- 
selves by pushing their hands and arms above water ; for ing their 
a person cannot sink if the hands are kept under the sur- 
face and a gentle motion performed by them. But I clm- 
not avoid'observing that Doctor Franklin’s remarks re- 
lative to the specific gravity of the human body in salt and 
fresh water seem liable to some objections, if indiscrimi- 
nately applied to alt persons, there being great reasoh to 
think the specific gravity of the human species differs 
considerably. The following instance appears to favour 
this opinion : In company with two friends, some years p^cts which 
ago, it was customary for us to proceed to the sea to thew that the 
enjoy the exercise of swimming ; this was at Bombay in 
India; the gentlemen who accompanied me could both and ronse-* 
swim, but neither of them had ever tried to float on the their 

water without motion. When swimming on their backs Seating °arc 
they were requested to endeavour to lie quiet without different, 
any motion of bands or feet. The ^est swimmer of the 
two could not float without using a little motion with his 
hands or feet, although he repeated the trial several days ; 
when he lay without motion his head gradually sunk till 
completely under water. ^This person was of short sta- 
ture, strong, and athletic. The other gentleman was of 
a spare make, thin, and delicate in constitution ; and at 
tbe first trial floated on the surface like a cork, without 
any motion of hands or feet ; his toes, part of his feet, 
knees, part of his shoulders and head, remained above 
the surface, when every part of his body was at rest ; 
whilst the stout gentleman could in no position float on 
the surface without a gentle motion of hands or feet.' It 
certainly app^redtome evident that the specific grev^ty 


of ^hesf^ persons differed considerably. 

'' Wh&thesun has-been obscured by clouds, or other- Particular ob- 

wise 3Wit*toQ powerful, 1 have frequently amused myself 

NnS ^^^.pcctinglhe 
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01^ Tny back without ipotion for considerable 
periods of time; sometimes tor half an hour, or longer, 
when the water was mild and smooth J at such times I 
ha\e found a stronu; iiiclmatiou to bleep, who h induced 
me to Jie no longer without motrori, for fear ot eariying 
this amusement too far. When lloatingon salt >vatcr I 
havcdlw'a}s observed the following elloct^ produced by 
placing the aims in various positions: 1st. When my 
arms were placed across my breast, the body floating in 
the horr/ontal j)osition, face iipwaids, in a shoitlime 
th%teet and legs sank downward, until the body assumed 
nearly a vcriical position; then the head freipiently sunk 
so far as to bring the nose under the surface, but the face 
quickly resumed its former position above the surlace 
w-ithput using the least motion of an} limb. Thtrbody 
alters Us position, sometimes, by tinning round from one 
side to the other w en the feet sink far below the sur^ 
face, but soon retiiius to its natural floahng position 
wirh the back undermost, the leg'* and feet at the same 
time ascending to the siu fare as at first. With the hands 
laid across the breast tins revolution of (he body m float-. 
ing on the sea has been reiterated often in the space of a 
quarter of an houi without moving ah rib. 

2nd. When the arms were laid clo^e along eacli side, 
OTcr the bell} , or uniler the back, tlie body w as liable to 
the same rev olut ions as mentu)m*d above. 

3rd. When the am s, were sli etched in a perpendicular 
dircclion iiomthe body^, they always prevented il Irom 
turning luund by ut ting on the water as levers to retain 
the body in its natural floating position ; although with 
the arms in this position the feet sometimes descended 
considerably from the surface, but shortly after ascended 
to it again, 

4th. To keep the body in the horizontal equilibriun], 
the arms were stretched backward beyond the head, the 
hands open and resting on the suiface of the water; the 
legs and feet then remained con tantly near the surfac #9 
the^tocs generally above it. On drawing the armi from 
this position gradually forwaVd to the perpenditMlar di- 
recUon from* the body, the feet ^way^ inclmed to 
fiom the surface } but so sooa as the awm wem 

moYcd 
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moved more backward ^ the to and part of the feet al- Particular^ ob- 
ways appeared <ibove water, tlieboily continuing in per- 
feet equiHhrium, with the face and to-'s above the surface, situation of 
the rhest and kn *es t lose to it. When the water is notfl^atmt; per- 
too cold, and the siufnce smooth, it would bo an easy ^ 

matter to fall asl. i p floating in tliis position. 

None ])ut tiiose who can swim above and under water 
will readily comprehend the groat pressure of the water 
npwarvl ?nd how easily it will sopport on its surface 
human bungs, when it is smooth, without any biokeii 
water. For amusement 1 have gone into the sea lull 
dreshed info d ep water, and by floating in various ways, 
as mo'^t con renienf, taken off coat, waii^tcoat, opened 
the kiue buMon^ ot my smallclothes, taken them and 
stockings oil with equal ease as on shore, and linally 
pulled my shirt oil, sw imming then with them to the 
shore. 

Swimming is very easily acquired when a few good 
lessons arc givcji. Seamen, and others who are liable to 
be much on the sea, rivers, canals, ^c, should not neglect 
to learn this art. 

1 am, Sif', 

Voifr most obedient, 

and most humble servant, 

JAS. FIORSBURGH. 


IT. 

On the Quant and Vtlodl^of the Solar Mot ioji. 

Wii.Liwi Hlu-ciiil, L.L,D. F. R, S, From the 
Philosopkkal Ti ansatiwns jor 1806, 

[Concluded from p. 242 ] 

•• 

Remarks on the sidereal Motions as they are represented 
from Observation, 

we have now before us a set of figures which giv« 
comple^^iew of the result of the calculations contained of the proper 
in the Xth Table, we niay«examme the arrangements of ^ 

the stars^ and dmw a lew conciusloas from them, that 

will 
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invcstigatioQ throiv some light upon the subject of bur preseot 
erf the proper inquiry. 

place, then, have to observe in Fig. 
that 17 out of tlie 21 stars, whose motions are directed 
towards the north, are crowded together into a comnass 
of little more than 76\ degrees. But this figure, as we 
have shown, is drawn from observation. We are con- 
sequently obliged to conclude, that, if these motions are 
the real ones, there must be some physical cause which 
gives a bias to the directions in which the stars are mov- 
ing ; if so, it would not be improbable that the sun, be- 
ing situated among this group of stars, should partake of 
amotion towards the same part of the heavens. 

Our next remark concerns the velocity of the sidereal 
motions ; and therefore we must have recourse to Fig. 2, 
where wc perceive that the greatest motions are not con- 
fined to the briglitest stars. For instance, the velocity of 
Virginis is but little inferior to that of Arcturus, and 
cyceeds the velocity of Procj on. Likewise the velocitiea 
of /3 Aquilic, a Librae, and d Capricorni, surpass that of 
Sirius ; and an inspection of the rest of the figure will bo 
sufficient <o show how very far the velocities of Capella, 
Lyra, Rigel, a Orioiiis, Aldebaran, and Spica, are ex- 
ceeded by those of many other stars. 

If we look at the arrangement of the stars with respect 
to the direction of the solar motion, we find in Fig. 3, 
that a somewhat different scattering of them has taken 
place ; but still most of the stars appear to be affected by 
some cause which tends to lead theip to the same part of 
the heavens, toward which the sun is moving; and the 
directions of the greatest number of them are not very 
distant from the line of the solar motion. 

J'he whole appearance of this figure presents us witJv 
the idea of a great cgmpression above the centrC 9 arising 
from some general cause, and a still greater expansion in 
the lower part of it. The considerable projection 
few sUrs on both sides, is howevejra plain indication th|it ^ 
the; compressing or dilating c^i\se does not act in their 
directions. « 

When the velocity of the^ stars, • represenfe^ in fh# ^ 
same point of view in Fig. 4> is ex^i^ed, wc find'a pavC 

ticularity 
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ricalarity in the direcifon and comparative velocities in the rntcstlgatlon 
‘largest stars that must not be overlooked. Four of them, of the proper 
Rigel, a Orion is, Spica, and Antares, have a motion to- ^ ^ 

Mrard that part of the heavens in which the solar apex is ' 
placed, and their motions are very slow. Three other 
stars of th& 1st magnitude, Arcturus, Procyon, and Si- 
rius, move toward the opposite part of the heavens, and 
their motions, on the contrary, are very quick. 

The direction of the motion of Aldcbaran, compared 
with its small velocity, is no less remarkable ; and seems 
to be Contrary to what has been pointed Out with 
three last mentioned stars ; we shall however soon have 
an opportunity of showing that it is perfectly consistent 
with the principles of the solar motion. 


The Solar Motion and its Direction assigned in the first 
Part of this Paper are confirmed by the Phenomena 
attending the observed Motions of the 36 Stars^ 

An application of some of the foregoing remarks will 
.be our next subject; and 1 believe it will be found, that 
in the first place they point out the expediency of a solar 
motion. That next to this they also direct us to the 
situation of the apex of this motion : andjastly, that they 
will assist us in finding out the quantity requisite for giv- 
ing us the most satisfactory explanation of the pheno- 
mena of 4he observed proper motions of the stars. ' g 
In examining the second figure, it has been shown that 
no less than six stars of the first magnitude, namely, Ca- 
pella^ Rigel^ a. Orionis, Aldebaran, and Spica, 

have less velocity than nine dr ten immh smaller stars. 
Aldebaran and a Orionis indeed have so little motion that 
there are but three stars in all the 36 that have less. But 
the situation of these bright stars^ from their nearness, 
must be favourable to our perceiving their real motions 
if they had any, unless they were counteracted by some 
general cause thkt might render them less conspicuous. 
Now to suppose that the largest stars should really have ^ 
the Smatleail motions, is too sirigular au lopinlon to bt 
it follows, therefore,* €kt the apparently 
i^b^onl Qif ^eselarge stars It <swlngSo some^fpef 
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i^al whidi render jf at least s^ine part^f real 

motion invisible to ns. But when a solar motion is intro-^ 
dctced^ the parallax arising from that causf^ will com* 
pletely account tor the siugulaiity of these slow motions. 

If the foregoing argument proves the expediency of a 
solar motion, its direction is no less evulfoily pointed 
out b\ it. For if the parallax o{ casion ' by the motion 
of thj sun is to explain tb" a})]aaian 'n that have beC’ 
lemarkedj il \mU follow, that a direction in ojipositioa 
the mofioa of Ascfuiu^n will ar*- w that end t 
^ansfactop I la^er. Inat roninres^ m iust uce, 

wijich hi bei’i ‘ Kt d in the ^ '« of the stars 

moving ^ >A th ' ' uvs and which is so 

roiti’vli > ’v ae uintt hy a parailacti motion arising 
fm te' iof . ' U sun, points ou^ the di»*(etion 

which rf e mv'e hi '»r(b prod <c{hisre-. 

(juiK'd p^ri * ’ ri evi mmoii of the mo* 

tiOD- tba* ' [ v>' i iii the loiiner Is evidently 

owii to i' moHons. m Id ii in this di- 

reful nmol' ith the ri i of -hestais; and as 
in L ’tou(oi L ’ e m *^ions rr thv, diller* 

en s be a lu ' no ^nd .tal iroUons, so here 

tb‘ • t nl hr 

h\ M ' t s< j ba\*Hg I s^de me ‘on, are not 
ucct i. K. tdii w ** ^he coix.pie«sion or expansion, 

w hirh 'H L" u*M>' In' rest, is crfectly explained; for a 
paudh JO, in the irt ».tion of the motio^ji ot Arc- 

tni as, ca.i. bat i o euocC in lengthening or shortening the 
p<Tpeiidicular distance to i * ich a star may move in a 
side d ^cti' i. 

I have only to add, that the small velocities of Rigel, 
iz Orionis, Spica, and Antares, in 4, as as the 
groat velocities of Arcturus, Procyon, and Sirius, point 
out the same apex which in the first part of this P^per 
hais already been established by more extended .compur 
tations^ . * 

d'he case of Aldeharan, though seemingly contrary ip 
what has been shown, confirms the same concliidopf# 
fhis will appear by considering that a atar, pioving lOf 
W^rd the solar ape||with a greater real motiol^^ tha^ 
paraJ4oUodn^ iaiisi,€on^igua 
' ' • - * re4^ 
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rtfkl iJlfcctWn 5 ' but should a jstar, such Aldobaran, investigation 
inove toward th<* apex with less velocity than the paral- proper 

lactic motion Wliich opposes it, therO wiU arise a change 
of din^etion, and the star will be seen movitig to\\ ard the 
opposite part o| the heavens. 

Trial of thr Me I hod io obtain fht Quantify of the Solar 
M^tnm by rfs Buyil amon^ tit hide? eal Vciocitirs, 

'rt/'rdii to the conddioii’. tha law' ’ »i explained, 

A . 1 ) • oauen ti, V be niad^' ■'Ith a v> ♦v of ‘O. hzing t \*8 
r hieities of rne sini he ^ar a OnofU", a » fhe le- 
SviU of it Mil liov* ti^at the 1 'poud tfpi.dd) will be 

4 ht.’ifUMi 1 motion is ' ,^H>u230, It will 

i)£ /le ‘1 bt i-'iiMi ioar, su 1 ) an iiitrvasi ol i ns ino- 
i»o,i as u , 0 l " Mild ‘ n 'tai wifli 1 ‘ss^ anii H with 
more velo* Iry t*iai 'at m hn h th* calfulatii . ^Mgns to 
the sun ; thi^ iti^ fi'ec • * of the Irsitv to which 

the solar motion ng\r not to vJine np, d it 

should hoj*’ a I ikk * tank amo * ‘real rc'Socities. 

On theot/n 1 d, hy ** shnilar c,al< nla^joii fhe ’'elo- 

uties of the st. nx and the sun. if jp^pcos th«ft a 

soUr niofion jl O .007751 will ...ake then eqinil : end 
that a dia.muliM . of this motion iiof exceeding c ,01 
w^ould give us IPs 4 ,rs moving at a latethan fhe 

sun, and only 17 fal’ ng short of us \tlo(U_y. dhis con- 
sequently fixes the othei limit to which the solar motion 
ought not to be depressed. And thus it ^ oy this 

method, that the quantity we arcdcsiious d as, .stain- 
ing, is confined Within very narrow bounds, and that by 
fixii^g upoTt a mean of tho two limits, we may have the 
rankjlf tho solar motion true to less tjiaiii 

Ccdtulatiom for im^estigating; fhe C^equerttes arising 
from any proposed Quantity of Solar Motion^ and for 
delineating them by proper Figures. 

‘ Before justly examine the teal mutlfm of stars 

whfoh it will r^essary to admit fo eouadqueno^ df a 
f rten motbti, it DriU be coiA^ient fo bitve them 

- tepresbnb^in jpgurea tliat #e stay aeej|jMr«<:iMge- 
Voi«t 160tf> O o ment 
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""f *^-*»*^ wA «? i «»J<»1»%» o£ ft* nftbm 
■WMo particulars will oblige us to fix npoa p cs^taio ^uan^ly. 
stUL we ilitli teke lb« ba 4 b^ott ascert^lufl to be 

lang to the miiMle rtnk b( tbe siderer} Tf)oii4fi» for a 
pattern. The resolt of the neoeasary calcalatioi^ is a: 
follows : 




Procyon .... 

0,74161 

1 0,523428 1 156.32.il 

sp 

732799 

Aldebaran . , 

0,72736 

1 0,608148 

2.45.15 

Hf 

851407 

Pollux 

0,78043 

0,743971 

50.12.11 

np 

1056 139 

Spica. 

6,74009 

0,902004 

7. 6.44 

ftp 

1298886 

Antarcs .... 

0,74110 

1,000835 

6.16.10,5 

np 

1 161219 


0,64514 

1,071042 

40.48. 4 

nf 

1574431 

LiMOUM 


0,706833 

17.43.53 

np 

1046113 

^Leonis . . . . 

1 0,68003 

0,443842 

54.10.14,5 

np 

66.5763 

^Tauri 

0,73063 



MSM 

949976 

Famaihaut. . | 

0,66693 

0,3BS414 

13.22. 6,5 

nf\ 

575121 


■tgg!.w 


0.18. 2,2 

np j 

8 17204 

Castor ..... 

0,55841 

0,474647 

11,30.32 

np 1 

949293 

#Ophiuchi . • 

0,35202 

0,290934 

8.23.43 

nf 1 

581869 

aCoronas . . . 

0,23427 

0,370580 

37.21.17 

Hf 1 

741160 

#Aquarii . • . 

0,55743 

0,756754 

4.38.10,5 

"/ 1 

1513508 

ticAndrouiodaB 

0,55389 

a,464035 

2.33.34 

Hf 1 

928074 

oSerpentU . . 

0,38655 

0,598458 

6.38.54 

nf I 

1196917 

#Pc^asi .... 

0,55567 

0,734265 . 

5.35.47,5 

nf\ 

1468530 


«tHjdiae ^ ^ 1 0,46554 | 0,538261 J 1,7. 8.26 np | 12^8046 
tetA\m I 6,43877 j 0.^63882 | 16. 4.29 np \ 13d33jg 


aArietis « ■ .w ^ 


#0011 ..^..4 I 




0^44540 




I 6^33274 


I 0,2iJEI0fl 




0,6*8272 


I 0,342634 


0,454165 


0,448705 




1 . 39.27 nf 


O. 


IU28* 5,5 «/; I 1271663 


5,38.38,5 wf I 1340388 


2902716 




















































MOTION. 

By contents of thh Table^ F% 5 ia4eosrfi 
lines contained in the third column and the angles of tho 
fourth ; the scale of it k that of the 5th and|Mi%ures; 
and it represents the directions and aqi^ular quantity of 
t!Te Teal motions that are required to compound the 
“parallactic eflecte of the second column, so as to produce 
those annual proper motions ^hich arc ejtaWishcd hj 
observation. 

Fig. 6 k drawn on the reduced scale of the^d and 4th 
figures. The lines rnakothe same angles with the direc- 
tk)p of the solar motion as before, bat their lengths arc 
in the proportion of the TelociLtes coatahied In the last 
oolumm 


Remarks that had to a necessary Emmtfiaiion -o/ ihe 
Cause of the sidereal Motions, 

The first particular that will strike us when ve cast 
our eye on Fig. 3, is the uncommon arrangtolftnt bf the 
stars. It seems to be a most unaccountable cirCumsttaficu 
that their real motioui^ should be as represehted iU |hat 
figure; indeed, if we except only ten of the sthri, |||||H 
rest appear to be actuated by the same indueni^yilH^ 
like fdiulful Companions of the snn, to join in diremug 
their moltofis towards a similarly situated part df the 
heavens. ^ 

This singularity k too marked not'to desctrc' an eta- 
mination j'for unless a cause for such pectilraT directions 
can befjhown to exist, 1 do not see how wa Chn rCCOdCtIc 
them with a certain equal distrlbuUdvr (HtuUtiotis, 
quantities^ ajid inotions, VhichsOUr 
seems to demand. In ord6r ^0^ petietrdtfe 
into thk intiicatc subject, we IlmU tUkoh of 

the causes of the motions of celhHi^l boiiSea. ‘ ^ 

Amotion of the stars may frtte their mu- 
tual gravitation toward each" front 'vfcn original 

projectile forceimpresaed np0ik ^eih. TlesO 
are known ^to ad! 

; Wert -y 

ttot dUriNiiipr#j 
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ii0mf can show that its influence will tend to 

make them go toward certain part of the heavens rather 
than ip any other* Let us examine how these causes are 
actingvin^e solar system. 

* Tim projectile motions hf the planets, the asteroi3s, 
and the satellites, excepting those of the Georgium Sides, 
are all decidedly in favour of a marked singularity of 
direction. We may add to them the comet of the year 
whose regular periodical return in 1759 has sufli- 
ciently proved ^ts permanent connection with the solar 
system* Here then w© have not less than ^3 various 
. bodies belonging to the solar system to showj^t this 
cause not only can, but in the only case of which we 
hare a complete knowledge, actually does influence the 
celestial mptiops, so as to give them a very pai ticular 
appropriate direction. Even the exception of the Geor- 
gian satellites may be brought in confirmation of the same 
peculiarity ; for though they do not ifnite with the rest 
of the bodies of our system, they still conform among 
each other to establish the same tendency of a similar di- 
rection in thtfiir motion round the primary planet. And 
thus it is proved that the similar direction of the motion 
of a group of stars may be ascribed to their sinular pro- 
leetile motions without incurring the censure*' of impro- 
bability^ 

Let U8 however pursue the objection a little farther, 
and as we have shown that the celestial bodies of the 
aolar^ system actually have these similar ptojectil© mo* 
tioug, ^ ni^y be re<|uire4 th^t wo should also prove that 
thestiirs ,bafe them since the appearances m 

Jpig.^d o^b^w^Jhe looked upon as merely thecon- 
solar motion. To this J answer, 
Ibat tJi^ motion, and allowing the ob- 

iervation^ on the proper motion ot the 

the direc,Uoa,and angular quantity of 
ibe»e potions, qyen then the same 8^ila|ity will equally 
to Jw a<#cointed for* fa; my i^eaemination of 
Fif* 1 ap4 «Wwa thaA m to ascribe 

tiie Mdlar dtroetfans of fa aomtfphy. 

fioejilaush^ ifhick also on 

ilotioo j MTfatfaif la %urci 

. mt 
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I toay be saiH to iippoal to Ao actual state rftto Ibaaireil** 
moUoa S?th€ ® proof of what bas boen advanc^, with respect tb^ 
»un, the siniitiirity of Ac directtons Of projectile Oiotioii^ 

Harinq thud cxamiaed one cause of the sidereal 
tions, and shown that as far as we are acqoaiated with 
its mode of acting in the solir system, it is farf^urahle to 
a sitnilariy of direefion ; and A^t rooreorer^ if ascribe 
the motion of the stars to it, we have also good reason, 
from observation, to believe it to be in favour of the same 
j'itniiarity ; we may In the next place proceed to consider 
fhi- mutual gravitation of Che stars Wward each other. 
This is an acknowledged prifidple of motion, and the 
s of Its exertion being perfectly known, we shall in 
thit5 inquiry meet with no difficulty relating to its direc* 
tion, which is always toward the attracting body. - 


Consideratiom of the attractive Power required far a 
sufficient Velocity of ike sidereal Motions* 

As attraction is a power Aatacts at all distances, we 
onght to begin by examining whether the bottom of our 
stars can be accounted for by the mutual gravitation of ^ 
neighbouring stars toward each other, or by a periodi- 
cal binal tevolution of Ihcm about a common centre eX 
grkrify ; or whether we ought not rather to have re^ 
contise to sodie ver}^ distant attractive centre. may 

be^ecided by a cafCufation of Ac l^ffeets arising from thi 
laws Wceordrtig to which the piihdlp^^vt attraction il 
kttown to act. For instance, lot the sun Sbrius 
two lequal bodies placed in Ac biott i^v^r^able lituati^ 
to’yermit a mutual approach by attraiS^i^n : t&t ts* tik 
them be without projectile motions,* aiijilfettiove^ 
oAcr stars which might bnpedfe' 
each other, by oppOSbie attActloht^ "*1(4^ b^ Jcj^tcu^- 
tion, theepace over which One of ^^ebtW move in 4 
year, were the matted cither ‘al inif* 

aftiiaCtive centne, wodld be less Akn^l'^ftte^Aolisaiid ^ 
lioti A parCof a secoOd mfbposii^J'Aa^ motion to W ^ 

by mi eye at Addlatahte Of iJtfiui, "attfi 
haiw»ax of the whdie oiblt W Hb ' 

one Second. ^ 

This 
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TBis proves tluit siere attraction of lavctiigatien 

aii^tiliouvug stsws aeOag upon eacli /other cannot be the 
eause of svtcfeal motions that hero been obserred« sun. 

In c^e of supposed periodical binat revolutions of 
stars about a comiMn centre of gravity, where conse. 

^uentlj projectile mations mutt be admitted, the united 
power of the connected stars, provided the mass of either 
of them ^4 not greatly exceed that of the sun, would 
fhll very short of the a^raction required to give a suiS*. 
eient velocity to their motions. The star Arcturus, for 
example, which happens to move^ as is required, in «aii 
opposite directfon to the proposed solar motion, were it 
connected with the sun, and had the proper degree of 
necessary projectllo motion, could not describe an arch 
of 1" of its orbit, about their common centre, in less 
than tO^ years ; and though the opposite motion of the 
sun, by a parallactic eileefc would double that quantity, It 
still would fall short of the change we observe in this star 
in the course of a single year. 

Other Considerations are stiJl more against the admis- 
sion of such partial connections : they would entirely 
oppose the similarity of the directions of the sidereal mo* 
tions that have been proved to exist, und which we are 
now endeavouring to explain. 

Let us then examine in what manner a distant centre of 
attraction may be theeanse of the required motions. By 
admitting this centre to be at a great distance, we shall 
have its influence ^tended over a space that will take in 
a whole group of and thus the similar directions of 
their motioiui will be account d for* Their veiockies 
also may he ascribed to the energy of the centre, whi^ 
be fuffioioiitly, great for all the purposes of the re- 
qoK^ed motions, A eircumstanc , however, attends the 
directions of tbr motions to be explained, which showa 
tliata distant centre of attractiqii alone will not be suffi- 
for these motions, as wo may sue in Fig. 3, though 
pretty s|piilar in their directions^ stilf am divergiag; 
whereas if they wore solely caused by attmctioit, they 
wpuid converge toward tbo attracting ^^ntro, and pBmt 
out It is eridupt that projeddb 

mottoos masibacoihUbll^ with at^tioa, mi that the , 

motions 
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liircstT^tian motions of the stars when rt^ulated in this maftnerj aro 
of the poopejr not unlike the disposition by which the bodies of the tohp^ 
system are governed. If We pursue this arrangemept^i^ 
will be proper to consider the condition, and ^jnftebable 
existence of such a centre of Ikttraction- 

There are o ways in whiith a centre of attraction, so 
powerful the present occasion would roqt^Vc, may be 
constructed: the most Simple of them would be a single 
body of great magnitude ; this may exist, though, we 
should not be able to peiceiveitby any superiority of 
Ipfhc; for notwithstanding it might have the lisual 
starry brightness, the decrease of its light arising from its 
great distance* would hardly be compensated by the size of 
its diameter; but to have recourse to an invisible centre, 
or a( lea^t to one that cannot be distinguished from a 
star, v^ouhi bo entirely hypothetical, and, sucK, can- 
not be admitted in a di^^cussion, the avowed object of 
IS +0 prove its exisloncc. Jfik 

The second wc) of the construction of a ^ery po|MK 
fo’ ccipre, may be joint attiai tion of a great numb^IRn^ 
liars uuittd into one condensed group. * 

The aiJtual existence of such gioups of stars has al- 
ready been proved by observa mous made with my largo 
instiumm^s; many of th )sc objects, w'hich were looked 
upon as nebulous patches, having been completely re- 
solvtdinto bUfj by my 4U and 20-feet telescopes, ftw 
instance, the uebula discovered by Dr. Halley in the year 
1711, in which the discoverer, and oftcr observers after 
him, have seen mp star, I have ascertalf^d to be h globular 
cluster, containing, by a rough calclda^on, probably 
less than fourteen thousand stars.*^ '"f'rooi known 
laws ol gravitation, we are assured th4t this plaster 
have a veiy powcrlul attractive centre of gMi^, 
may be able io keep many far dbtant cehma^ bpdieMa 
control. ^ 

But the compositiqti of an ^ttructfve ceMre h 
limited to one such cluster* An Cinion of fyiznjr of 
will form a still more powerful c^in^re of grayltatlim^ 
whoso influence may extend to a" whole regtoi^^of soatp 
terecl slars. To prove thatl ^T|^O^fire]y 
tions, { shall jiieiitioa 

^ Mr. 
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Mr. Messier in the year 1781 , is. by the same instru- Investigation 

moms, also nroved to consist of stars: and tlioiJi;li they P»o,jcr 

^ , motion ui the 

are seemingly compressed into a much smaller space, and 

have also th<‘ appeal ance of smaller stars, we may^ fairly 
presume that these cirMimstances are only indications of 
a gi eater distance, and that, bihng a gloliular cluster, 

])Cifectl_y resembling thcformei, the distaiKU' bt-ing al- 
lowed tor, it is probably not less iieli in the number oi its 
component s^ai s. 'J'he distance ol these t wo cln-*! (U s fioni 
each other is less than 12 d ‘giee-, and we are C( rtaln lliat 
somewhere in the lint' j )tnmg these I vw) groups there' must 
beait'utri' of gravitaMon. far snj)e;ior in energy to th * 
single' p()\’ or ol attraction that can bo lodged in odlier of 
the clusters. 

I ha^e selected the^e tv^ o remai kable oliject ^ i'nere]\ for 
tlieir sit nation, w hi< h is a ery near the line of the dii ('( lion 
of the' solar motion ; but were it neces^aly to bring far- 
ther proof of the (.'\istence of combined at t rae'lion^, the 
nunu'rous olijects of vvliich I liave given catalogues* 
would amply furnish me 'vith arguments. 

If a still more powerful but iiioie diifused exertion of 
attraction should be required than what mav be found in 
the union ofcl.isters, we ha\e liiiiiilreds of thousands of 
stars, not to say millions, contained in veiy^ co'upres&ed 
jjarts of themilKy way, someof whidi havealready been 
pointed out in a lormer paper K Many ol thi'se im- 
mense regions u’.iy well occasion the sich'real motions we 
are recpiired to account ibr ; and a similarity^ in the di- 
rection ofthew' motions will want no illust ration. 

Mbth regard to the siUiation of the condensed parts of 
the milky w ay , and of the' two clusters that have been 
mentioned, we must remark, that the seat of attraction 
may be in any part of the heavc'iis whatsoever; for 
when projectile motions are given to bodies that arc' re- 
tainc'd by an attractive centre, they may have any direc- 
tion, even that at right angles to its situation not 
excepted. 

* Phil , Trans, for 1786, page 457; for 1789, page 21 z; for 1802, 
page 477^^ 

f Ibid. I'nr 1802, page 495. 
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ion It win give additional force to the argumMltl I tt«ed 
for the admission of far distant centres of attraction^ as 
well as projectile motions in the stars that are connected 
with them, when we take notice that, independent of the 
solar motion,^ and setting that entirely aside, the action 
of these causes will-be equally required to explain the 
acknowledged proper motions of the stars. For if the 
snn be at rest, then Arcturus must actually change its 
place more than 2'' a year, and consequently this and 
many other stars, which are well known to change their 
situation, must be supposed to have projectile motions, 
and to be subject to the attraction of far distant centres. 

Determination of the Quantity of the Solar Motion^ 

If 1 am not mistaken, it will now be allowed that no 
objection can arise against any solar velocity we may fix 
upon, for want of a cause that may be assigned to act 
upon the sun, and many stars, so as to account for their 
motions, and similar tendency toward a certain part 
the heavens ; we may consequently proceed in Warn initt|| 
whether the quantity that has been assumed for calculaU 
ing the contents of the Xlih Table, will sufficiently como 
up to the conditions wc have adopted for directing our 
determination. 

In Fig. 6 we have the velocities of the 36 stars dclineJ^ 
ated, and by examining the last column of the Table 
from which they are taken, we find that the parallactic 
effects arising from the proposed solar motion require the 
velocity of 18 stars to exceed that of the sun, and exactly 
the same number to be inferior to it ; go far then th# 
rank which has been assigned to the solar motion is a 
perfect medium among the sidereal velocities. 

If wc examine in the next place how this motion will 
agree with a mean rate deduced from the velocities in 
the above mentioned column, we find a 16th part of theii4 
Slim to be 1196550. A solar motion, therefore, whicl^ 
agrees with this mean rate will differ from one assigned bw 
the^middle rank no more than O", 079558 ; and, on a^ 
count of The smalin^s of this quantity, the caltqjiationi 
required to lessen it, by some little increase of the solar 

motion, 
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motion, might well be dispensed .with ; but if we were 
desirous of greater precision, the secondary purpose, 
next to be considered, would rather incline us to an op- 
posite alteration. 

The great disparity of the sidereal motions, which ha*; 
been mentioned as an incongruity in the first part of thi« 
Paper, and has more'evidently been shown to exist when 
we examined the representations of these motions in the 
3d figure, is the next point we hare to consider in the 
effect of the solar motion. Let us see how far we have 
been successful in lessening the ratio these velocities bcaF 
to each other. The last column of the Xth Table con- 
tains them as they must have been admitted if the sun had 
beej) at rest. The proportion of the quickest motion to 
the slowest is there as 2504621 to 103036; and the 
velocity of one is therefore above 24 times greater than 
that of the other. 6ut in consequence of the solar mo* 
tion we have used, the two extreme velocities are reduced 
to 2902716 and 395212; which gives a proportion of 
less than 7} to 1. 

If the quantity of the solar motion were lessened to 1", 
we might bring the ratio of the extreme velocities so low 
as 6 to 1 ; but as the middle rank has already given it % 
little below the mean rate, I do not think that wc ought 
to lower it still more ; so that when all circumstances 
are properly considered, there is a great probability that 
the quantity assumed in the last calculation may not be 
far from the truth. It appears, therefore, that in the 
present state of our knowledge of the observed proper 
motions of the stars, we have sufficient reason to fix upon 
the quantity of the solar motion to be such as by an eye 
placed at right angles to its direction, and at the distance 
of Sirius from us, would be seen to describe annually an 
arch of 1", 116992 of a degree; and its velocity, till we 
are acquainted with the real distance of this star, can 
therefore only be expressed by the proportiqm^ number 
•r 1116992. 

^ Concluding Remarki and Inferences, 

yft h^ve now only to notice a few remarks that may be 
P p 2 made;i 
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i®adc^ by 'If ay of objection to the solar inotioii I hata 
moiiioA STSSlc upon. If tbe quantity of this motion is to be as* 
»oa. signed by the moan rank of sidereal velocities, it may be 

asked, will not the addition of every star, if hose proper 
motion shall be ascertained, destroy that middle rank, 
which has been I'Stablishcd ? To this I shall answer, thfit 
futpre observations may certainly afford us pvore exteii- 
siT,e information on the subject, and even show that the 
solar motion should not ^sxactly hold that middle rank^ 
which from various motives we have been induced to 
^sign to it ; but at present it appears, that according to 
the doctrine of chances, a middle rank among the sidereal 
Telqcitics must be the fairest choice, and will remain so, 
unless, what is now a secondary consideration, should 
hereafter become of more importance than the drst. 
That this should happen is not impossihle 9 when a gene- 
ral knowledge of the proper motions of all the stafs of 
the 1st, 2d, and 3d magnitudes can be obtained ; but then 
the method of calculation that has been traced out jn this 
and the former Paper, is so perfectly applicable to an|||| 
new lights observation may throw upon the subject, |||k 
a more precise and unobjectionable solar motiop 
ascertained by it with great facility. .Hitherto we 4|ild 
that a mean rank agrees snfi&ciently with the phe^^ena 
that were to be explained : the apparent velocities of Ajrc- 
turus and Aldebaran, without a solar motion for in- 
stance, were to each other, in the IXth Table, as 208 to 
12; our present solar motion has shown, that when the 
deception arising from its parallactic effect is removed by 
calculation, these velocities are to each other only as 179 
to 85, or as 2 to 1. And though Arcturus still remains 
a star that moves with great velocity, yet in the XUh 
Table we have 4 or d stars with nearly as much motion'; 
and 4 with metre. 

Our solar ipqtion also remaves t^e d^pfion by which 


the motion of a star of the conse^neiiee qf a.Orionis is so 
concealed as hardly to show anjr velocity ; whereas by 
computation we find that it really moves at a rate wkicl^ 
is I’ully equal to the motion of the sun. , 

1 must now 'dbserve, that the rbsult of calculations 
founded npon facts^ su^h |s ,wp muft admit the proper 
^ ^ motions 
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ippth^nfl pf th^ stars to be, s^l0^14 jg^ye us Some useful in- 
formation^ either to satii^fy the ip^uisitire mind, or to of 
lead us on to new discoveries. The -establishment of the 
solar motion answers both these ends. We have already 
seen that it resolves many difhcultics relfttinj; to ,the pro- 
per motions of the stars, and reconciles apparent contra- 
dictions ; but our inquiries should pot terminate j(iece. 
We are now in the possession of many concealed, na- 
tions, and to bring them still more to light, aP<l 
noH on ‘s by future observations should bccppie the cpp- 
btant aim of every astronomer. ^ 

This leads me to a subject, which though npt new in 
will heneoforth assume a new and promising aspect. 
An elei>iiiit outline of it has long ago been laid before the 
public in a most valuable paper on general Gravitation, 
uniler he torm ot “ Thoughts” on the subject*; but I 
b'liovc, tiom whdt has be m said in this Paper, it will 
now be found that we are Within the reach of a link of 
the chain which connectij the principles of the solar and 
4Bideieal motions with those that are the cause pf orbitual 
ones. 

A discovery of so many hitherto concealed motions, 
presents us with an interesting view of the construction 
of that partot the heavens which is immediately around 
us. The similarity of the directions of the sidereal mo- 
tions is a strong indication that the stars, having sueh 
motions, as well as the sun, are acted upon by some con- 
necting cause, which can only be attraction ; and as it 
has been proved that attraction will not explain the ob- 
served phenomena without the existence of projectile 
motions, it must be allowed to be a necessary inference, 
that the motions of the stars we have examined arc go- 
verned by the same two ruling principles which regulate 
the orbituaJ motions of ..the bodies of the Solar system, 
it will also be admittod thatwc may justly invert the in- 
Idrenoe, -and frnm the operation of thes^ causes in our 
system, coneltiile tdial th^ir ialuencejipoii^the sidereal 
motioiiB wlHitendito produce a aimtiar eIRset; by .which 
means the probable motion of the sun, and of the stass in 
d 

• See the 

orbits, 
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^ ItimtlgatioA orbits, becomes e* subject that may reccireihe aiksistane^ 
mot^^ of*the ***5“®®*'^ supported by observaiion, 

Aiiwf What has, beep said iu a paragraph of a former Paper, 

Mrhere the sun is placed among the insulated stars *, does 
not contradict the present idea of its making one of a 
very extensive system. On the contrary, a connection 
of this nature has been alluded to in the same Paperf. 
The insulation ascribed to the sun relates merely to a 
supposed binary combination with some neighbouring 
star; and it has now been proved by an example of Arc- 
tuaus, that the solar moti(?n cannot be occasioned or 
accounted for by a periodical revolution of the sun and 
this or any other star about their common centre of 
gravity. 




III. 

tlxplanation of a common Impurity in the Nitrate of 
Ammonia^ which interferes with the production of 
Nitrous Oxide* By Mr* J ohn Sadjuer. 


fJnei^ctcd 
ebullition and 
expansion of 
the nitrate of 
ammonia. 


It did not arise 
from exccbs of 
beat. 


In attempting to procure nitrous oxide from nitrate of 
ammonia by heat, it has frequently happened, when 1 ex- 
pected the salt to be at the point of decomposition, and 
nitrous oxide aboui to be formed, a violent ebullition has 
taken place, and dense white fumes^have been disengaged 
so rapidly as frequently to burst the retort. When first 
1 observed the fact, 1 imagined too great a degree of heat 
had been employed, and the nitrate of ammonia rapidly 
sublimed and carried over with the nitrous oxide. lii my 
subsequent attempts I endeavoured to guard against the 
possibility of falling into the same error by increasing 
the heat gradually and interposing a plate of iron between 
the bottom of the retort and the furnace when 1 sup- 
posed the heat too intense ; yet, notwithstanding these 
precautions, the same rapid dismigagement of dense white 


See the note Phil. Trant. for z 8 oSi page 47S.^^ 

Phfl«l^aes.for zSoSj page 479. 


vapours 
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Tapours ^ook place, and con^nued for a considerably 
time after the retort had been removed from the tire. 

The residue in the retort scarcely ever exhibited the same 
phenomena upon being hgain subjected to the same treat- 
ment; but nitrous oxide was always produced without 
any farther trouble. 

Having frequently procured nitrous oxide without any Suspected iiue 
of the phenomena I have described, I suspepted the ni- 
trate of ammonia 1 had been operating on was impure. 

I made an examination of the salt, and found it contained It was muriate 
a portipn of muriate of ammonia. To ascertain wh’e- 
ther the muriatic acid had been .the cause of the rapid 
disengagement of white vapour, I took a portion of tho^ 
same kind of salt 1 had before made use of, and freed it 
perfectly from muriatic acid by means of nitrate of silver. 

The purified salt 1 introduced into a retort, and pro- 
ceeding in the usual way, obtained pure nitrous oxide 
without any of the dense white vapour. 

To assure myself the presence of the muriatic acid had by direct 

the occasion of the facts I observed, I made some 
pure nitrate of ammonia by the direct combination of z 
pure nitrfe acid and carbonate of ammonia. 1 took two 
portions of the solution, and to one of them added a so- 
lution of muriate of ammonia. The two solutions were 
then crystallised,' an equal quantity of each salt was ex- 
posed to the beat of an Argand lamp, in glass retorts 
communicating with the pneumatic trough; the retort 
containing the compound salt gave out very rapidly a 
dense opake elastic fluid similar to the white vapours 
tirst described ; after a short time the evolution of gas 
became considerably less abundant, and the interior of 
the retort became clear ; the receiver was then changed ; 
upon examination, what came over now was linearly pure 
nitrous oxide. 

The first portions of the gas evolved, that is the opake pfopg^tJes of 
gas, had the following properties : the opake ga« 

1st, It remained opake after beipg passed through cold ^troua 

• »lb 

^ 2nd. A. slip of paper coloured blue by tii\cture of , 

turnsolg^^when immersed in the gai was changed to red. 

3rd. Itjs not intiammable. 

4t)i 


water. 




Pure nitrate 
gives mi^cli 
ai0rco£ the 
oxiik. 


Farther expe- 
riments still 
wanting. 


4(h. A fypm i» dxli^iriiiS Sf 

ioin^erston l»t it. 

5tfa. It a itcMtildus faste, aiid pttA^^tA 

sfiMl, in whicii tire ndouV of nitm-iiiif/iaH6 

gas fs pt^rcepfible* 

6lh. An equal bulk of water did ndl! to tfhsOlVO 
any itrfy considerable portion df this gas. 

The retort contaihing the pore Oitrat^, exposed to the 
ssairfe of hea?, gave out very sooii pttrO nitrons 

oxjd#; bat OaOaiderabiy more in quantity ; I think eon* 
sriderably abci^ a third niof e. 

It may beobst^rved from What f have detaiM, ttat the 
prescht^e of marhitlc acid is 6f coOliddrabia disadvantage 
m nitrate of arnmobla, When intended fbi^ the prodnetion 
of nitrOds oxide, the process being redd^Wl by it sO 
much tnore ttoubleteofne, and ikt qtlahC^ ^ o*Me" So 
iinileh less than what is obtained from m eqhal bdiiMty 
of pure salt. 

1 have not observed how small a qnarri^JH|M^ 
affects tbn process, but consiiferabty |fiVhiwcietit 
to make a disagreeable interruption inIHh opetattfoti. 

Many dxpertfnentS are Wanting to ^oirtt out the pccd- 
Irar nature of the gas first produced by the debothpoSHioii^ 
of the impure salit ; an examiOatioii ihdy pftMbly tenS^ 
to throw sothe more light upon the natnre df ni&niAlh 
The subject I think is wortlf parsniug; it preMt I Skte 
neither the time nor idediis tW gif 0 it a farther e!iaitiind» 
tioii ; at some future petibd t alay proceed farther, un* 
lessiome abler person shofiNtfaike H in hand. 
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IV. 

On the Absorption of Electric Jbight different Bodies^ 

In a Letter from Mr, Wm. Skrimsijire, Juu, to Mr, 
CuT^iBEUTSoN, Philosophical Instrument Maker^ Pom 
land Street^ Soho, Commimkated hij Mr, Cuthhertson* 

Dear Sir, 

It you think any of the following facts worthy dT 
publicityj you are at liberty to make what use you please 
of them* 

You know that if a shock be passed through or over Electric light 
the suriace of a lump of sui^ar, the electiic light is ab- render'* sugar 
sorbed, and the sugar bccoines luminous. This circum- 
stance induced me to ir> it other substances did not pos-» 
sess the same piopcrt^, and vith this view I have under- 
taken a course of experiments, beginning with the calca- 
reous substances, which genus I have alicady -gone 
through as far as circumstances would pennitrae. Whe- 
ther or not the same thing has been undertaken by others 
1 do not know, but as far as my reading enables me to 
decide, 1 think Jt has not; at least with the sole view to 
the phosphorescence of these substances S) stcmalically 
pursued, the path is clearly untioildcii. 

My mode of making the experiments w as as follows : 

1 placed the substance to be tried on a brass plate, New op.u- 
^^hirh, by means of a piece of thick wire, A\as hxed hoii- ^ 
zontally on tKj^^nob of thcpiimc conductor, and endea- 
vouring to take the spark fioin it jneaus ol the ball 
of the dischargci. It was afterwards placed upon a 
tabic, or wooden stand, and the shock (rom a Leaden 
phiii^Hrst passed ovc^r it aho»it a quaiter oi halt an nich 
above its surface, byresting the points of the cb-duiigi g 
rods at an inch or more distance from each other, iipau 
the stone to be tried. It need scarcely be ob^u^cd that 
in the follow ^ \ km iinents it is ncces ny *o close tlie 
v-ijes nntd the explo^^iob be h^surd. Some of the resuT'^s 
were vc^y beautiful and^ curio^^ 

All the calcareous spmsi^ ITmcli I tried Rcre more or 
VoL. XV. — Dec. 1800. ^ Qq less* 
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Calcareous Icss phosphorescent, and ihe sparks taken the snf- 

Bpars very lu- face of a piece of rhombic spar nas reflected so intensely 
minous by the x -n . * ^ ^ 

electric shock, ^ illuminate the whole tj^ble with a brilliant white 
light 

Amongst the aerated species, commdii chalk was ex- 
tremely luminous when the shock was passed at some 
distance above it, and when passed along its surface the 
duid left a very vivid zig-zag track of light, which con- 
tiiHied for several minutes. 

Ketton stone. « Nej?t to chalk in its phosphoric appearances was a 
stone Called Ketton stone, which consists of large disfinct 
grains, aggluted together like the roes of fish ; in passing 
the shock along its surface, some portion of the stone was 
shattered, and its luminous grains dispersed in all di- 
rections. 

Other bodies. Amongst the several varieties of the sulphate of lime, 
the specular gypsum, or selenite, is by far the most bea^ 
tifully phosphoric, but at the same time its light is m^H 
more evanescent than in other substances which aroflB 
luminous. An oblong six-sided prism of specnlar JBt 
nite shone by the electric explosion with a \ivid ^Ninnsh 
light, but it continued a very few seconds only. Nitrate 
of lim^ fresh made, and tried whilst yet warm, gave small 
sparks, which upon the surface of the nitrate were quite 
red, or rather flame- col on red, and it absorbed the elec- 
tric light but slightly. Muriate of lime was somewhat 
more phosphorescent than the nitrate. All the fluates 
absorbed the light freely; the dark purple fitior spais 
afforded no spark, but allowed the electric fluid to pass 
in a purple stream, accompanied with ^ ^hiiszing noise, 
whilst a yellow ish fluor, and another with a greenish tint, 
which was phosphoric by heat, afforded very good 
sparks. 

gulphuret of Sulphuret ofnime, commonly called Canton’s pfeiiSlJiho- 
hme particu- rus, is much the most luminous by the Cle^’tric explosion 
ar y ununous. substanqe I have hitherto tried, And aflords 

beautiful experiments, one of which I cannot 
mentioiiing. 

Striking and Mix sulphate of lime with the white of an egg, 

spread it about the tenth of an inch thick upon U pidee of 
board ; dry it in the fqj % i|ay or two (as it dries very 

slow), 
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ilowj, and when perfectly dry it is very hard ; place the 
eritLj of tWe discharging rods ujion this substance, about 
two inches asunder, and take the- explosion of a Leyden 
phial. The fluid docs not pass over the surface of the 
siilphuret quietly, but strips it from the board, and dis- 
perses it with violence in every direction, giving the ap- 
pearance of a beautiful Shower of fire. 

Phosj)hate of lime. All the bones which I have tried Phosphate tf 
are luminous by the absorption of electric light, and the ihac. 
enamel of the teeth is still more so; ivory is very phos- 
phorescent by the explosion, and readily perforated by 
it. T^e shock from a small phial will perfdrate from 
nine to twelve ivory fansticks, and the spark renders 
these thin slips of ivory transparent. Phospfioret of lime 
gives a very minute red spark, and is but Slightly phos- 
phorescent when the explosion is made above i^s surface. 

But its most remarkable property is that of being in- ^isuxflamma- 
ilammablc by means of a very small shock passed through 
it. As the flame p readily extinguished^ a very small 
piece of the phosphoret, about half the size of a filbert, 
may be set on fire several times. 

1 have tried many of the testacoa and Uthopbyta, and 
considering the facility with which all of them imbibed 
the electric light, 1 suspect it is a general property be- 
longing to those tribes. The same may bo said of all 
extraneous fossils, which are of a calcareous nature. 

Considering how beautifully luminous Calcined oyster ^ * 

shells and belemnites are rendered by the electric explo- luminaiw. 
sion, 1 was much surprised to find quick Hmc fresh from 
th|$ kiln rank amongst the least phosphorescent of the 
c^i^l^us genus. Besides the substances here individu- 
ally j^qcifi^d, 1 have tried several of the marbles, litne- 
stalactites, and spars, all^ of which were phos« 

Should any thpig carious occur in my trials with the 
remaining genera, I sWl not fail to inform you, if you 
think this communication worth acceptance. 

I remmn your^s, &c. 

WM. SKRIMSpiRE^ 

'I 
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Description of a Portable Dlozo Pipe for Chemical Expe- 
rimc?its. W* II. Wollaston, ISLD . See. R.S. ^c. 


To Mr. Nicholson. 


Sm, 


Pocket blow 
pipe. 


Two tubes slide 


nr* 

A HE consideration of those instnirpcnts which facili- 
tate the attainment of "chemical kn(»wTc(lgc cannot be 
thought foreign to the design of a Journal which pro- 
fesses to ha^e for one of its objects the diffusion of che- 
mical information; I am in hopes, therefore, thjit a short 
description of a portable pocket blow pipe ma^ be accept- 
able to many of your readers. 

Jt consists of three parts, so adapted to each other that 
aud draw out, they may either be packed together, one within the other, 
as in Fig. 1. Pi. VlII. nhich represents them of their 
actual size, or they inaj be connccicd for use, as in Fig. 
in which (he whole is reduced to one half of its real 
dimensions. 

In Fig, 1. the interior tube“is shewn to bp longer than 
the exterior ; and it is made so, that it may be more rea- 
dily withdrawn. 

In each figure, the upper edge of tlie large end appears 
turned outward, in order to diminish the effort of the lips 
requisite for retaining it in the mouth. 

In Fig. 2. it will be seen that the small extremity is 
placed obliquely (at an angle of about 120®}, w itfi the de- 
sign that the flame impelled by it may be carried 4o a 
more convenient distance from the e)c, so as to »nj3Wdr 
the purjjosc of a longer blow pipe. ’ 'j' 

This oblique piece is itself composed of three parts, of 
which the largest is made stronger thatn the rest of the 
blow pipe, that it may not be strained by freepJent use. 
One end of this is closed, and into the other is inserted a 
^maJl peg of wood, perforated so as to receive the tip, 

^ which is intended io be occasionally sepai’atcdy for th«f 
' purpose of passing a fine uSeil’e" in to it to reftibVe any 
accidental obstruction. , ^ ' 

The 
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The ki^ntion of interposing the piece of wood in this 
place is, to prevent the communication of heat, which 
might be inconvoliient to the hand that holds the blow 
pipe. 

I remain, Sir, 

Your obliged servant, 

WM. 11. WOLLASTON. 

The blow pipe was made by Holtzapfcl, Long Acre. 
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Experiments on the Growth of IVhife^Thorn. By Sak. 

Tayiiob^ of JMoUony near Mamhester^M 

o THE Society or Arts, <Scc. 

Gcnilcmcii, 

Every one of on, I thinh, n ill allow that fences The most va- 
are material objee ts to be atUndod to in agriculture ; tence^ 

\ouinufet also be convinced that there is no plant in thh> the white 
kingdom oi which tbe^ can so propcily be made as the thorn, 
Crataegus Oxyacantha Linnaii, or common White Thorm. 

In consecpicnce of in) being cojuinced of this, I have 
been induced to qpikc a few experiments to cfl’ecr'lhe 
better propagation of that valuable plant; the result of 
which, along with specimens of my success, 1 beg leave 
to submit to ) our inspection. 

In the year 1801^ I had occasion to purchase a quai\^ Fxperlments 
ti^ of thofos, and finding them \ cry dear, 1 was deter- foi us, propji- 
to try some experiments, iu order if possible to S 
ihem at a less expense. I tried to propagate them 
fropi cuttings of the branches, but with li/lle or no suc- 
cess. I likewise tripd if pieces of the root would grow; 
and I cut fron;i the thorns w Inch I had purchased^ about a 
dozen of such roots as pleased me, and planted them iu a not grow; 
border along w itli those J had. bought. To my great from the 
astonishment, not one of them died; and in two /caijs ^ 

' they ^^efcame as good,. as the average of those I 

• Society^ Arts, Vol 

had 
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Plants of the purcliwod. The thorns I purohafiod weise three year* 
white thorn old when I f Ot Ihcm. In April I 80 S, rl had occasian tp 
wcceaaft^ more a fence^ from irhkdi I'proeured many roots of 
F^^^ttlngs ^oms as made me upwards Of thousand cettingsj^pf 
of the roots, which I did not lose Are in the hundred* 

In the spring of 1803 , I likewise planted a* many cut- 
tings of tfaodn roots as I could get iln 1804 , I did the 
same ;iiand this year 1 shall plant many thousands. 

1 have flient for your inspection specimens of the pro- 
duce of I8OS9 and. 1804 , xaised after my method? 
with the host I could get of those rataedfrom haws in the 
common way, which generally lie one year in the ground 
before they vegetate. They are all exactly one, two, 
and three years old, from the day tiiey were plai|b^« 1 
M as so pleased with my success in raising so yaluabie an 
article to the farming interest of this kingdom, at so 
trifling an expense, (for it is merely that of cutting , the 
roots into lengths and planting them,,) tliat 1 was deter- 
mined to make it known to the world, and could think of 
no better method than conuannicattng it to your Society; 
and should you so far approve of this method of raisifg 
thorns, as to think me entitled to any honorary reward, p * 
shall receive it with gratitude, but shall feel myself ampl^ 
repaid for any trouble 1 have been, at, should you think 
it worthy a place in the next volume of your Trans.^ 
actions.' 

The method of raising the thorns from roots of the 
.plant, is as follows : 

1 would j^vise every farmer to purchase a hundred qp 
m thousand thorns, according to the aiae of his farm, ^ud 
. plant them in his orchard or garden, and .when they 
attained the thickness of my ^rce^y ear-old speebnens, 
which is the size 1 always prefer for planting in feh^^ 
let him take thorn up and prune the rpots in manner 
I have pruned the specimen sent yon, from iwhifc^ he will 
upon an average get ten or twelve cu|tiiig8 from each 
plant, which is, as good a^ ^orns of the same tbicki^mj 
so that yoni will ea^ly perceive that in three years he 
haveasuct^ston of planto fit ifdr i^e, ^hich he mny 4j 
jpleases increase ;^-fpId every he them up. , C 
; ^The spring (tay in ^ Af tinie to plant | 

the 
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irliicH must bo done in' rows half a yard p^nts of the 
asunder, and about four inches from each other in the white thora 
l-ow ; they ought to be about four inches long, and p'Jopagatlli 
{ilanted trith the top one-fourth 4)f an inch out of the from cuttings 
ground, and well fastened : otherwise they will not sue- root*, 

coed so well. 

The reason why I prefer spring to autumn for planting 
the roots, is, that were they 'to be planted in autumn, 
they would not hare got sufficient hold of the ground 
before the frost set in, which would raise them all from 
the ground, and, if not entirely destrdy the platfts, 
would oblige the farmer to plant them afresh. 

1 haV^ attached the produce of my three-year-old 
specimen' to the plants it came from, cut in the way 1 
always- practise ; on the thick end of the root I make 
two, and on the other end one cut, by which means the 
proper end to be planted uppermost, which Is the thick 
one, may easily be known. 

Although 1 recommend the roots to be planted in 
April, yet the farmer may, where he pleases, take up th« 
thorns he may W'ant, and put the roots he has pruned off 
into sand or mould, where they will keep until he has 
leisure to cut them into proper lengths for planting ; ha 
will likewise keep them in the same way, until planted. 

“ The great attvantage of bjy plan Is: first, that in case 
any one has raised*from haws, a thorn with remarkably 
large prickles, of vigorous growth, or possessing any other 
qualification requisite to make a good fence, he may pro- 
pagate it far better and sooner, from roots, than any 
other way. Secondly, in three years he may raise from 
roots abetter plant, than can in six years be raised from 
hkWs, and with double the quantity of roots; my three- 
ycar-old spcscimen wdiild harre been half as big again, had 
I hot been obliged f o more all my cuttings the second 
year-after they were' planted. 

It would not be a bad way, in order to get roots, to 
plant a hedge fn any convenient place, and on each side 
ttentb the ground two yards wide, and two grafts d^op; 
v, frdhi which, every twd or three years, a large quantity 
of r^ts might be obfKpbd, by trenching the ground 
over again^ add Cutting Way what roots were found, 

which 
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which wou)d ^^11 Jfoung and of proper thickpeps'. 
do not like then; of a larger size than t^e specimens 
sent. ^ ^ 

I am at present engaged in several exper|inents^ to en- 
deavour tp propagate the thorn from the branches, which, 
if successful, I will communicate to you; but I am of 


opinion, that what is now done is sufficient ^ 

Should the Society require any further explanations, I 
shall be happy in doing my Utmost tofornlsh such expla- 


nations*. 


. SAHV^h TAYLOR. 

Mo&tanj near Manchester, 


Moif 6ih, 1805 . 
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On the Phanfasms produced Disordered Sensation* 

In a Letter from a Correspondent. 

To Mr. Nicholson. 

Sin, 

Spectres seen I HAVE just been perusing in your Journal for Jfov. 

1803, the Memoir of Nkolai, ou speclre^j which Imuilted 
position. that intelligent and estimable man for Iwo months. His 
narrative dovclopes man) curious topics of investigation, 
respecting our perceptions, aud may perhaps lead to a 
larther explanation of the laws by which our trains at 
ideas arc governed, and the mechanisni of, ojur cugans 
of thought ; concerning which> so little is known. The 
perusal induces lucto send you a few more facts ^relative 
to the same obscure subject. 1 

'ibcsephuio- Many persons, particularly females, witjuu the circle 
iTicBa art by j* personal knowledge, have related to me kteidents 

no means un- ^ s ^ ^ t 

loaimuu. of the same nature, arising from ©ervont, md^spositl0ii*^ 

Nothi*3tg is niore common than the appt^aatoc^ of figurt^- 
and sounds in fevers ; and they are very freqiteutl^ 
bited to persons m apparent goody»eaUh.^ I^n all Jdm ihUi 
ataiices reeled to me> the parties were* fwait of they 

^ • Spccimcnf ^ 

objects 
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objects being the mere consequences of indisposition, ox 

\vhat may be called internal sensation, and spoke of them 

as such. It is not a month since I was sitting alone with Account of an 

a lady, for whoso powers of mind and moral habit?, I have 

the highest respect, when after a short and sudden pause, 

she said — This moment I saw M standing in 

his usual manner just behind your chair, and a little 

while afterwards ho was in the corner of the room 
Upon my iiupiiring respecting the appearance, she said 
the figure w as paler, or less clearly visible, than usual, 
and that it gradually faded away. 

1 know a gentleman, at present in the vigor of life, who Phantasm 
in my opinion is not exceeded by any one, in acquired ^hich appear- 
knowlcdge, and originality of deep research ; and who, montlis ?n”y- 
for nine months in succession, was always visited by ai^g down to 
figure of the same man, threatening to destroy him, at 
the time of going to rest. It appeared upon his lying 
down, and instantly disappeared when he resumed the 
erect posture. This w'as not related to me by himself, 
but by another friend, and his absence has since prevented 
my inquiring farther. 

Little doubt remains in my mind, that many of the Many of the 
stories of apparitions, which have been in all ages so ge- stories of appa- 
nerally received, were true, though probably incorrect, 
from the influence of the imagination under an impression originated in 
of terror. When I was a boy, I once or twice in the disease, assisted 
night awoke w ith the disease commonly called the night- ^ 
mare ; and then the fit was accompanied ivith a sense of Night-marc, 
weight, as if caused by a person actually pressing on me, 
and touching me with cold hands ; and in the momentary 
interval between one crisis and the next, 1 had a con- 
sciousness that that person hurried round the room and 
came back to torment me again, before I could recover my 
speech or motion. Hut afterwards, when 1 was older 
and considered these as the effects of disease, I had an 
attack, in which I experienced no terror, 'nor had any 
concomitant notion of an external agent ; and as soon as 
I felt a remission of the rigor, I sprung up and was re- 
lieved ; no other consequence remaining but a slight tre- 
mor di the surface of the body. ♦ 

About twelve years ago, I had an attack of fever, ari- Narrative of 

Vor.. XV. — Dec. 1806 . Hr sing the phanuinw 
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produced by sing from some deep seated Inflammation which caused 
^cute pain in the left side. It was occasioned by a cold 
caught at the breaking up of the hard frost in the Spring 
of 1795, The pulse was generally about 110 in the 
minute, and the illness, which lasted some weeks, was 
accompanied with disordered perception, through almost 
its whole duration. My recollections of what then hap- 
pened, renewed by^ccasional meditation on the subjects 
since that time, are now so far impaired, that some of the 
particulars recur in a less striking manner; the exact 
oFder of their succession, and time of their respective du- 
ration, are less certain than these would hare been, il my 
first intention ol w riting down the various phenomena 
soon after the event, had been cairied into eflect. 

The disorders The phantasms or delusions which acconipan) and inai k 
form^^a*sub°c°t sensation, (which tei in I would use incontia- 

of interest, distinction to disordei in the jiowers of memory rea-on. 

where a law of ing or the moral habits) are perhaps too iiequent and loo 
action can be .i. rr* i ,. 

indicated. little varied, to afloid much interest indestribing tlu’m, 

unleas where the narrative tan point out some law wliicl^ 

the ellocts may seem to follow, oi ma) aflord someg( uc- 

ral inferences that may pro%e valuable as rules of conduct 

Patientsmay under such sufferings. Il must no doubt be a Consider- 

dcrive much able advantage and consolation to those who miyiht ascribe 
advantage from ... 

being aware of Visions to supernatural poweis, or who might be 
the phenomc- driven to insanity by impatience oi teiror, on the sup. 

position of realitv , lor want ol knowing these phenomena 
of disease; — it must, no doubt be highly benelicial that 
they should have such knowledge; but the events I oiler 
to your readers, aie, in my opinion, pnmipallv remark- 
able fora certain connection the} sliewed wilh (hat com- 
mon law ol association, by which oui usual train of ideav 
is so immediatilyand rapidly governed. 

Comment e- At the coinmciicement of (he fever, a sliglit defect of 

ment. Slight memory was perceived in loiiningthc phrases for dux 

but not peimA- , i j ^ , , , . « 

nent defect of ^ but this did not last, and I found n>l^ 

memory. difficulty afterwards in pci rormiiig arillinietu al andothA 
processes by memory to as great an e\(eul as mv usiil 
habits could have gone. The first night was altwid^ 
with great anxiety, and the fatiguing and peipelik'il 
cuiTence of the .same dream. I snp])osed my sell do he m 

tiiu 
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the midst of an immense system of mechanical combina- Anxiety : in- 
tioHj all the parts of which were revolving with extreme ccBsant rccur- 
rapidity and rioiscj and at tlic same time I was impressed same dream, 
with a conviction that the aim or purpose of this distract- 
ing operation was to cure my disorder. When the agita* 
tion was carried to a certain height, I suddenly awoke, 
and soon afterwards fell again into a doze, with repetition 
of the same dream. After many such repetitions it oc- This rccur- 

curred to me that if I could destroy the impression or 

•' ^ vented by an 

conviction, there might be a probability that the delirious actof lisclplinc 
dream would change its form ; and as the most liktjk^y mmd. 
method, I thought that by connecting some simple visible 
object in my mind, with the notion of cure, that object 
might be made to occupy the situation of the rapidly 
moving objects in (he dream. The consequence, in some 
measure, answered my expectation ; for upon the next 
accosSj^ recoHocrioii of the tigurc of a bottle, to which 
I had jl^’^i'tously directed my mind, presented itself, the 
rotation ceased, and my subsequent dreams, thougli dis- 
turbed, wore more various and less irritating. 

The medical treatment consisted in the external appli- Medical treat* 
cation of leeches to the side, with venesection, and the mciit. 
saline mixture was taken internally. 

A second night was passed with much agitation in re- Disturbed 
peated dozing, with dreams, in which, except with regard - 
to the strangeness and ineoiisislency of the objects that 
offered themselves, i( was ditficuU to distinguish (he time 
ofslecp from that of wakefulness. Xone of that anxiety 
of mind remained which had added to the suft'eriiigs of the 

preceding night. AVhen morning came, the state of the sen- and in the 

satioiis had cither undergono a change ; or it av as more easy, a suc- 

as Hartley* remarks, for the real imj)res5ions of surround- 
ing objects, to predominate over the phantasms of disease, succccdmgcach 
Being perfecily auake, in full possession of memory, i\a- 
son and calmness, conversing Avith tliose around me, and 
seeing, without ditliculty or impediment, e^rcry surround- 
ing object, I was entertabied and delighted Avith a suc- 
cession of faces, over A\hich 1 had no control, either a.5 
to their appearance, conlinuancc or removal. 


They 


* On Man. 

Ur ? 
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Manner of They appeared directly before me, one at a time, very 
ane'e dSraU^ Suddenly, yet not so much so, but that a second of time 
and change. might be employed in the emergence of each, ds if through 
^ cloud or mist, to its perfect clearness. In this state 
each face continued fire or six seconds, and then vanish- 
ed, by becoming gradually fainter during about two 
seconds, till nothing was left but a dark opake mist, in 
which almost immediately afterwards appeared another 
face. All these faces were in the highest degree inteiv 
V esting to me, for beauty of form and the variety of ex- 
pression they manifested of every great and amiable 
emotion of the human mind. Though their attention wasi 
invariably directed to me, and none of them seemed to 
speak, yet I seemed to read the very spiil which gave 
animation to their lovely and intelligent countenances ; 
admiration and a sentiment of joy and atfectipn w Jien 
each face appeared, and regret upon its dis»appearanc(*, 
kept my mind constantly ri vetted to the visions before it ; 
and this state was interrupted only when an intercourse 
with the ptThOns in the room was proposed or urged. 

Theory of It was in my recollection that Hartley in his work 
Hartley ; that upon Man adopts a theory, that the visions of fever arc 
fever arc com- common ideas of the memory recalled in a system so 
nion ideas or irritated, that they act nearly with the same force as 
ed^by^irr^Slr objects of immediate sensation, for which they are 
Lty. accordingly mistaken : and therefore it is, says he, that 

when delirium lirwst begiius, if in tlie dark, the eflect may 
be suspended by bringing in a candle, which by illumina., 
tion gives the due preponderance to the objects of sense. 

It is iiot the This, however, I saw was manifestly unfounded. It was 
in my power to think of absent objects (e. g. of sight) as 
usual, but they did not appear, 'J'he ideas were in tlie 
mind as usual, and at the very same time, the real objects 
of sense, and the objects of diseased sensation stood visible 
before me. 

Ideas, sensa- When my attention was strongly fixed on the idea of 

Honsaiid phan- absent place or thing, the objects of sensation and of 
tasms can he ‘ , , , xir. . 

all distinctly delirium were less perceived or regarded. When the 

presentat once, mind was left in a passive or indolent state, the objects 
of delirium were most vivid, and the objects sen- 
sation, or teal objects in the room, coi^ld not be seen. 

'But 
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But when by a sort of exertion, the attention was roused, ^he voluntary 

the phantasms became as it were transparent^ and the ob- attention of 

jects of sensation were seen as if through them. There 

was not the least difficulty in rendering either object visi- strength to ei- 

ble at pleasure ; for the phantasms would nearly disap- 

pear, while the attention was steadily fixed on the real ^ 

objects. Each particular phantasm was neither hastened 

nor retarded in its whole appearance or duration by this 


process. 

After a morning passed in this manner, I had a visit 

from Dr. C to whom 1 related the effects, and self-command, 

araorfg other remarks I observed that I then enjoyed 
the satisfaction of having cultivated my moral habits, and 
particularly in having always endeavoured to avoid 
being the slave of fear. I think, ’ said I, that this 
is the breaking up of the system, and that it is 
now ill progress to speedy destruction. In this state, 
when the senses have become confused, and no longer 
tell me the truth, they still present me with pleasing 
fictions, and, my sufferings are mitigated by that calm- 
ness which allows me to find amusement in what are 
probably the concluding scenes of life.’’ 

I give these self-congratulations without scruple, be- Thephantasmf 

cause I am an anonymous writer, and more particularly arc affected by 
^ ' r ✓ the conversa- 

because they led to an observation of fact, which deserves tion. 

notice. When the doctor left me, my relaxed attention 
returned to the phantasms, and some time afterwards, 
instead of a pleasing face, a visage of extreme rage appear- 
ed, which presented a gun at me and made me start; but 
it remained the usual time and then gradually faded away. 

This immediately shewed me the probability of some 
connection between my thoughts and these images ; for gested a cou- 
I ascribed the angry phantasm to the general rotiection 1 

had formed in conversation with Dr. C ■. I rceol- thoughts and 

lected some disquisitions of Locke in his Treatise on lire visionaiy 
Conduct of the Mind, where he endeavours to account ^Pl’^*^**^”^*** 
for the appearance of faces to persons of nervous habits. 

It se<'mcd to me, as if faces, in all their modifications, 
being so associated with our recollections of the affcctioiis 
or ])a^sions, would be most likely to offer themselves in 
delirium : but I now thought it probable that other objects Attempt t» 

woujd 
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alter ^hc ap- Would be seen if previously mOditated upon. With this 
niotivc it was that I reflected u^n landscapes and scenes 
' of ai’chitectural grandeur, M'hile the faces were flashing 
before me; and after a certain considerable interval of 
time, of whicli I can form no precise judgment, a rural 
scone of hills, rallies and fields appeared before me, which 
— which sue- was succeeded by another and another in ceaseless suc- 
ceeded. cession ; the manner and times of their respective ap- 

pearance, duration and vanishing being not sensibly dif- 
^ ferentfrom those of the faces. All the scenes were calm 
and still, without any strong lights or glare, and delight- 
fully calculated to inspire notions of retirement, peace, 
t he* Tuscan t happy meditation. 1 do not remember 

of taking a me- h^w long these lasted, but think it was the next morning 
dxciuc;— that they all vanished, at the very instant of taking a 
draught, composed of lemon juice, saturated with potash, 
with a small addition of the pulvis londinensis. I 'cannot 
think the effect w as owing to any peculmr virtue of this 
medicine (for it took place before the draught had ac- 
tiially €!ntered the stomach) but merely to <he stimulus 
of the subacid cold fluid. 

but return How long the appearances were suspended, I did not 

again, though note, or have now forgotten. The fc^cr continued with 
m other forms, game frequency of pulse, and pain in the side, attended 
with yaw ning and groat increase of suffering while in llio 
prone posture. Notwithstanding the saline antimonial nie-f 
diciiie was continued, the figures returned ; but they now 
consisted of books, or parchments, or papers containing 
printed matter, I do not know whether I read any of 
them, but am at present inclined to think they were either 
not distinotly legible or did not remain a sufficient fiino 
— which were before they vanished. 1 was now so well aware of the 

these appearances, that by 
fixing iny iiiiiid on the consideration of manuscript instead 
of the printed type, the papers appeared^ after a time, only 
with manuscript writing ; and afterwards by the same 
process, instead of being erect, they W'ere all inverted or 
appeared upside dow n. 

Delusions of H Occurred to roe that all these delusions were of one 

the sense of gepge only : namely, the sight ; and upon considering the 
hearing. y . i . . x « 

reourrence of sounds, a few simple musical tones were 

arterwards 
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arterwar4s heard, for onp tiaae.oiily ; soon after which, 
having dropped asleep, an animal seemed to, jump upon 
my back, with the most shrill and piercing screams, which 
Were too intolerable for the contuiuance of sleep. 

Diseased perceptions of the hearing did not again Another mode 
recur, and I do not remember by what gradation pgr^e^pt^ion of 
it was, that the frequently changing appearances, be- visible objects, 
fore the sight, gave place to another mode of delusiye 
l)orccption, which lasted for seyeral days. All the irre- 
gularly figured objeoti, snch as the curtains or clothes^ 
were jso far transformed that they seemed to afford out. 
lines of figures, of faces, animals, flowers and other objects, 
perfectly motionless, somewhat in the manner of what 
fancy, if indulged, may form in the clouds or in the ca- 
vity of a fire; but much more complete and perfect, and 
not to be altered by steady observation or examination. 

They seemed to be, severally, as perfect as the rest of the 
objects with which they were combined, and agreed with 
them in colour and other respects. 

1 can make so few inferences or observations upon the 
several other characters, which these diseased sensations 
assured, that I shall not attempt to describe them* 

I'arious authors have given narratives which coincide Various ac- 
the preceding, in part ; and as analogy is the great counts of ocu- 
clue for iiivestigatiug the phenomena of nature, I will 
give a few facts and remarks which may bring us more to 
a point.' 

None of the phantoms in my illness were of known phantoms of 
places, objects or persons. But on another occasion, real objects 
when 1 accidentally fell into the sea, and after swimming Produced by 
a certain tune w ithout assistance, began to4espairof my mind, 
situation ; the image of my dwelling and the accustomed 
objects appeared with a degree of vividness, little differ- 
ent from that of actual vision. Mr. Sturt, M. P. when 
greatly in danger some years ago, by being w recked in a 
boat, on the Iidystone rocks, relates, in an account 
which appeared in the papers, that his family appeared to 
him in this extremity. He thought he saw them.” ^ I 
think both these instances are referable to Hartley’s 
Theor/. The illusions of figure appearing to persons 
near death arc very common. 


Sleep 
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Belirium pre- 
cedes sleep. 

Dreams are 
like the phan- 
tasms of fever. 


Comparison of 
the visible and 
audible percep- 
tions caused by 
disease. 


Sleep is, I think inyariably preceded by a diminished 
power of judgment and the appearance of pfaantasm«^ 
The objects of dreams appear to be of the same class, or 
description, as those I had in fever. Like them they ap- 
pear uncontroled by the will for the moment, and resem- 
ble the objects for sense ; and like them they can be often 
traced to some preceding thought or incident. Is not a 
certain degree of debility one of the conditions required 
for the appearance of these phantasms I 

The ear is much more an instrument of terror than the 

r 

eye. Diseased perceptions of sight are more common than 
those of hearing, and they are in general borne with more 
tranquillity. A few simple sounds usually constitute the 
amount of what the ear unfaithfully presents ; but when 
incessant half- articulated whispers, sudden rails, threats, 
obscure murmurs, and distant tollings are heard, the^ind 
is less disposed to patience and calm philosophy 4 ,,||||M|^ 
ces however are not wanting, in which inusic^pHpN&ilia. 
lions of enchanting melody haunt tlie aifa occupy 

tht .senses of those who arc oppressed w^fth indisposition. 

I will not make this letter longer by apology. Do 
with it what you please, and I shall continue, 

A grateful sharer 
In yoei labours. 

L. M. 


VIII. 

Early Account of the Bath fVaters^ by John Mayow- 
Extracted in a Letter Jroni W. R Ci.anny, M,D. 
Hon, Member of the Royal Philos, Sot, at Edinburgh,. 
Senior Physician to the Durham Infirmary, 

To Mr. Nicholson. 


Deing lately much engaged in the interesting stti!j||^ 
of mineral Waters, amongst other books on the subjeeH, 
read with much pleasure a scarce work, entitled, ^ 
Discourse of Bathe, and the Hot Waters there, ^c. by 
Tho. Guidott, M. B. London, 1G76.’’ The author has 

inserted 



, BATH 

itn^^eda translation 6f Dr. lWafOl!r/^,A|iaI|:sb ©f the Early cxamina. 

Bath ^^aters^^Jor the purpose of re^tioj^ i^ ahit in his 

zeal to support his own analysis^ In which lie jksserted ^ 

that the Bath Waters con taii^^ nitre j^e 

has preserved Pr, Mayow’s ana^b;i which^ even at this 

eplightcnttd period of chemical science, must be esteemed 

as a superior production. ^ Qn reading it I was'^ itnjSredi^d 

with the idea that it ryould Tbc interesting many of your 

scientific readers^ Ifho may not have seen the work I 

allude to. 

How far Dr. Mayow understood the oxydation of m-'- 
tals his own words will shew ; nor will any unprejudiced 
readjCrSupposc that the thread of science Was ^broken in 
hia Jianti- 

Dx^ Mayow’s Analjisis was publl‘>hcd in the Latin lan- 
guage, which I have not seen ; but it is rather an ad- 
\ant 4 ge to general readcr«^ to have a translation in the 
vernacular language, and being tianslatcd a cotempo- 
rary, though a rival Ph} sician, may in some degree assist 
in fixing our ideas of the meaning of the author. 

Since writing the above, Dr. Gebbes’ excellent analysis 
of the Bath Waters has come to hand ; his judicious re- 
maik^ on Dr. Mayow’s^ Analysis preclude me from offer- 
ing any further observations, except, that by Dr. May- 
ow’s Analysis I was led to understand that the Bath 
Waters contained iron in a pure slate, which is since cor- 
roborated by Dr. Gibbes’ late communication to your 
excellent Journal. I shall now give the whole chapter 
from Mr. Guidotfs work, wherein is inserted Dr. Maj- 
ow’s Analysis, 

CHAP. 11. 

^ The Opinion of a late Author concerning the Nature joh. Mayow, 
of the Baths of Bathe ^ 

And here 1 cannot but take notice of a n©ve| writer, » 
who niagesterially thus determines : Quod ad iMtrum et 
Mtinet^ quibm' Thermas Bathonienses imbutae 
eme^ ha&icmtx cr^editum csty eorum neutrum uqui^ thfrmaf^ 
esse arbitror; As to what concerns 
nitre m4 iutpfmr which the Befhs of Bathe 

XV.~Pi^c# 1800. S s hitkerib 
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Early examina-i 
tioh of the 
Bath waters* 


hitherta heei^ thmgM to be impregnated^ I iuppo^e there 
is nothing of either of them dissolved in the i0oUers, 

A boM assertion! whiph had it been vented and be- 
lieved bnt fifty years ago, vtould have prevented much 
trouble in evincing the contrary; but since ’tis the 
fashion to be peremptory, I do assert, ThtU both nitre md 
sidphur are to be found in all the baths of Bafhe^ mid 
that dissolved in, and mixed mth, the bod^ of ike tvaiers. 
In order to the proof of which I shall take some account 
of the foremeationed author’s XVrh Qhaiiter of his tract 
of *Sal-Nitrc, the arguments he hath against it, and his 
opinion to the contrary. 

Ilis words therefore, as well as I can translate them, 
are these : 

Among the most celebrated bathes, we may justly 
reckon those of Bathe^ in which admirable waters a con- 
tinual vestal and sacred fire is maintained, as if things of 
a roost difl'ercut nature were interleagued. Before I 
come to the ntann» r how these batlies receive their heat, 
it w ill not he impioper if I malie some inquiry into tiro 
contend of these waters. ^ 

It is therefore manifest, (hat the bathes of Bathe arc 
impregnated with a certain salt ol ea acrid nature; for if 
any sal alkali, or volatile salt pure)) i,')iined, be mixed 
with these waters, a precipitation w ill ensue, and tha 
waters will become lurlrid, and of a milky nature. 

Moreover, the Bathe watvTS powred bu boy ling 
milk, will roaauhite it, as any other acid doth. 

Neither doth this acid salt seem to be the only salt of 
the Bathe, but is complicated with an alkali: for if the 
water be evaporated quite aw ay, a certain salt of a more 
fixed nature will be found in the bottom of the vessel, 
vf hich, on (he powTing of any acid ou i^ w ill ferment. 

Of the same nature also are the «Huid and sand of 
tlie bathe, which are wiouglit up with the springs; for 
any acid, liquor being powied ou them, au ebullition will 
follow. 

There may be also observesd in these waters a salt, 
or ra til or a lime-chalk kind of earth, sticking to the bot- 
tojp of the gouts, or pa&spgcs. almost in all places where 
ilip.virater p^ssclh. ^ ■ 


.From 
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From wluit hath been said may be collected^ That 
the bathes of Bathe are impregnated with a certain acid 
saline salt ; and the salt of the bathe seems not much un- 
like tartar vitriolated, or alttmiiious salt. 

The reason why these salts destroy not one another, 
but each of them fetments with its contrary salt, may be 
understood from what hath been delivered in the former 
Chapter ; to wit, these salts are so Imperfect, that in 
conjunction thby cannot destroy one another. But more 
of these salts hereafter. * 

As to nitre and sulphur, with which the Bathes 
ia^«5|dtherto been thought to participate, I stippose that 
neither of them is dissolved in those waters. 

That there is no nitre in the waters appears by this. 
That the sralts that remain after the evaporation of Ihe 
Bathe Water, put on a coal, burn not as nitre doth. 
AUhough I shall not deny, that those imniatitre salts of 
an alkali iiatiire.( which are also contained in the sand 
and mud of ihe Bathe) being exposed some time to the 
air, may, perhaps, by its influence, be converted into 
nitre. 

As to sulphur, which hath been so much reported 
to be in all bathes, ’tis not, I believe, dissolved in these 
waters. Because/’ 

If a solution of alotrt, vitriol, or any Other srilf, 
whether acid, or fixt, be mixed With the' neater of tlie 
Bathe, sulphur discO\ers not itself to be precipitated,, 
either by a fetid smell, or any other sign, which notwitlu 
•standing in the solution of sulphur in the water of 
unslack’d lime, or made info lixivium, doth appear, when 
Cto sulphur by the eflusion of any acid liquor is pre- 
cijiilated. 

‘‘ I am not ignorant that the water of these bathos, if 
salt of tartar, or a purely volatile salt, be 6ast into it, will 
presently turn w hite, as is declared before, which.^olour 
proceeds not from sulphur, but a stony, or uldiatirious 
matter preeipiJuh'd, not much unlike to what is observed 
in the watxjr of uusbckVl lime, Wheh kny fixt Siijt is 
mixed there witlt; in which j notwithstanding, it is not to 
be supposed Ibe sulpbui^ is dissolved ; for if sulphur be, ^ 
bciylcd i a water of unslack’d lime, the water' bccomi?i 

S s whi^;^'^ 
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Early cxaniiaa* white, not b^th© effusion of a fixt salt, as before, but of 
Batii°wa\cra* an acid ; so that the -fixt salts may dissoWe sulphur, but 
not precipitate it. Wherefore if sulphur be con Gained 
in the waters of the Bathe tlu^y would bo precipitafe 
not by a purely saline, as formerly, but an acid salt, and 
the sulphur so precipitated would discover itself by a 
fetid sinelb which it doth not do. 

To which I add, that an acid salt, or s ou : Ida g 
aluminous, dotlJ seem to predominate in the. bathes afore- 
said, so that they become altogether unfit to difajmi\t* tho 
sulphur. ’ : 

Moreover, if common sulphur be boy led in those 
waters they are n* ver tinged nith a yelloM^ or siilphitrous 
colour, neither ran sulphur b) any means be precipi- 
taU'd from the decoction, as I have often ovperiuumted. 

And therefore 1 must adu.ire the famous W'illLs, in 
his Treatise of the Heat uf the Tdood^ should 
that .sulphur btkyled in liathe Water may i>e dlssofi-i^jp 
after the same nuinner, as if boyled in water v f uu-j 


iVow if Sidphur seemn to be dissolved an the 'wafers 
aforesaid, the oecarion of the uu.>!;»l<e, I suppose to bO, 
fhtd the deeoetion was made iit ri ve.5sel, oj which 5onie 
fixt had been decoi ed, "o thai thi, solution of the 

sulphur may made by some particle of a fixf salt, nith 
M II’ ell the veSi: el might be .season ed> 

Concerning the bathe.s of Bathe, ’tis the common 
opinion that silver dipped info them is color^nl yellow, in 
the ^ame man ncr as if it Were cast into a solation of sul- 
phur, and hence it is supposed that the Bathe.', have suL 
pTiirr in them; but experience evinceth the contrary; 
for silver put into the Bathe Water becomes not reddi.sli, 
or yellow, but rather black. 

The mistake may seem to arise from this, that 'tis 
customary with the Ba(he-G«ids to tinge and as it were 
guild Wer pieces of silver with th© salino-bulphurous 
mud; or dung, such as ts often found in houses of office, 
and put them off to strangers, fora btlle profit^ as if they^ 
were coloured with the Bathc^waterw 

And here tills is to bo noted, tlmt a kind of l^tumi-, 
Jioits innd, with a small pittance of common enlphur^ is 

brought* 
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brought up with the springs, which only swims on the ^ 

top, or che contiuu(%s at the bottom^ but never is dis- tiozi of ihc 
solved in the »v thcviselves* . . , wdicvt. 

Neither is saJ armbniack,ljts some imtigine, to be 
found In liicse waters, for if on the solution of sal arnio- 
ni:uj.v > .ait of tartar be injecied, thCrPnriily siiline volatile 
s:Jf f of ^frhioh sal armoniack in part doth eoiisist) being 
iifri ty from the acid salt^ to which it -was formerly 
will presently tiy otf into the air, hnd will quickly 
h*' discovered by a pungent atiocting the nostrils, which 
never observed id tlie JBa the- waters* 

Lastly, avS to vitriol, the Crosse and Hot Bathe 
seem to have none at M; for if galls are beaten and in- 
fused into these waters they neilher turn purple nor 
black, which would certainly be, if tlicsc waters hud 
vitriol ui tliem. 

The King’s Bathe seems to have a Utile vitriol in it; 
forif sotac beaten galls are cast into that water, it will 
have a light tiimture of a black purple colour^ 

’Tis also to bo noted, that a certain mineral of a 
imdallick nature arisetli out of th« eartli, with springs of 
the Bathe, wdiich is easily turn'd into vitriol. For if Any 
acid liquor be affused eu the sand, (w’hich breaking out 
witli the springs, is found in the bottom of the Bathe,) it 
being corroded with an acid menstruum, not without a 
icmark.'iblc clfervescence, will in part be converted into 
vitriol, just as it happens to the filings of iron corroded 
w ith an acid liquor- * 

For if that sand of the Bathe corroded with an acid 
liquofj bo put into the intfusion of galls, the liquor ac- 
quires an atro-purpureoua colour. Whereas if the infu- 
sion of galls be put on the sand newly taken out of the 
bathe, and not corroded with an acid liquor^ it will, by 
no means, be of a purple colour ; an apparent sign, that 
tJve metal lick sand of tlic Bafchc^ unless corroded, w itli an 
acid menstruum, doth not turufo vituok 

It is further observable, that the saml of the balhh 
kept some time, and exposed fo the open air, w ill of its 
own accord be converted into vitriol; for if Ihat^sand 
bo mixed with the infusion of galls, the water will control 
'unatro pnrpurcons appearance# 



SOS 

Early cxamina- 
tton of tht 
Bath 'waters. 


BAlIt 

Moreover^ ii it be laid on ihe tongue, it hath a per. 
feet vitnolick taste ; and no wondey, for the nitro-acre- 
ous spirit, after some time, dosetfi wjth the metalliek 
mineral^ and sal|t;ia.antphui^ii« ^archasite, of which ^ 
vitiiol u$eth to be mixed in the saed, jand oanseth it 

to termcni, and at jiast, as was sh^nedb^ore^ oonForts tt 
into vitriol.’’ j s 

Sho^iJd the above extr^cti provo inteii^aiiiig o® amoving 
to youi seieniihc rcodcrsjt 1 shall b« htachfMtth^- 

V * ^^9 

% With much resj^ct, 

Sii, 

Youi most obedient so rvautj^ 

W.R. C^.AN^y, 

J[h/)har)t^ I5lh JS^ou. IhQC- 


IX. 

JVfr Ltn^} o nne J ij hmtd hj/ In m 

<^a7 i ii^d into Effort. B// Wjj.uam SjaiTii"'. 


Ha 


Inipro^cnicnt LiVVlXtr paid vei} constdeiablf a^ention to 
orbof^> Iai.d» j (n emtiits of Und by iingaliofij anti appljitd tin t/ itci 
hyirnijAtitn a mtniH r which T bih(\e tube new and advanta^t'pn^ ; 

I b(g Iciio tblfeubmit inv vi^'ceunt thereof to the Sotiety 
of AilSjA.!. trpon this plan, the rnshes and no\|ous 
part^i aie (Us{ro)(d, {%e lahd is reniureil firm, ami grp sbcs 
of good (piaiity'^fpring naturiny, Uvea fenwginons wa- 
ttr'» will h ive a good eltecf thus used. 

I an., S.r, 

Tour obedient sriwant, 

Wan jam * 5 Mini^ 

Od^/Si, 1804 . 

To CfiAutrs T AYtou, tJjsq. 

* ^ . >' I 

^ Soc of Aril, Vol. XXnik The filver mrdal 3f»« awar^^d for 
tl^epxnmunicatiom 
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Mode of improving Bogg^ Land. 

Whe whole sui'fdce df the boggy ground was pared 
with a breast-plough^ and the peaty mailer thron n to- by irn^Iuou * 
gather in ridges^ like common higlr-plonghed land, with 
a ridge, lils;e a head-rtdge, at one end of caoh set of ridges. 

Eacli ridge has a cut or channel for water on the top, and 
a drain in thefurrOW or hoHjOw between It atid the Pext 
ridge. The ridge ha® a larger channdl for water on. 

Us top, which supplier all the other ridge® with water, and 
this main ridge is itself snppHed by its connexion wita 
a larger channel or feeder, which first conveys the water 
out ofthe common brook-courso into the meadow. 

The furro^ between each head-.ridge and the ends of 
the beds has a larger drain, into which all the channels of 
drains in the furrows discharge their water, and which b, 
by this main drdin carried into the brook-cotirse again. 

Thus the water is diverted out of its usual channel, only 
to float over the auiface of the land, and run into that 
channel again lower dow n. 

T 0 get the water high enough to swhn over the stirface 
of any piece of ground, it is generally necessary to make 
a dam in the original channel, to pen up the Avater till it 
rises to the sudace, or near it, and convey it along a chan- 
nel which shall have less fall than the brook, until it can 
be got out Upon the surface# Thelengtn of such conduit 
or drain mast therefore depend upon the fall in the lands 
w hull he parallel to the original channel of the water: 
and the quantity of land that can be^- covered with water, 
depends upon the distance betareefi proposed new 
channel and the old ones. 

And, to pei form this business iii the most methodical 
nuinner, it is necessary to now model the surface, other- 
>\ise the water (which will alway® find its level) would iic 
too deep, or move too slowly over the low place^^lp the 
ground, and thereby injure the grasses by a rcdu^ancy 
of water, while all the higher parts of the ground would 
appear like little islands above th^ surface of tke wale* ; 
and consoqqcntjy receive no boueili from such an impei- 
feef sy tem of Wgation. ^ 

Where these JUeep mill ie5 of Surface are large and nmhW^ 
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Improvement rous, it will be attended with much more expense to make 
marks into a regular form for floating, on ac- 
count of the great expense of wheeling the earth from tfn? 
hills to the holloWs, In these cases, it is necessary (in 
order to avoid expense) to adopt an irregular method of 
floating: by taking advantage .of siich irregularities of 
surface, a meadow may often be floated at a quarter of 
the expense required to put it into a regular form, and 
this method is found to answer the purpose very well, if 
the work^i arc properly laid out, with the spirit leul. 
A^'licn the fall of water is ascevtaiuod, the form of the 
ground is the next thing to be aUended to ; if there are 
no natural declivities in the snr^ce, down which the water 
may run from the overflowings of a cut on the summit 
into a drain in the hollows, so that the w ater inav^ keep 
constantly running down such slopes by a regular cur- 
rent, which prevents a dimiuuUon on the ridges and a 
quick discharge in the lower drain ; to avoid an accumu- 
lation in the furrows, it must be made w ith good slopes 
and plenty of drains ; these, with a constant supply 
water in the winter, are the most essential parts of a wal^ 
meadow. The water must be con'll an fly kept moving 
over the surface, and the j.ractire proves, that where the 
water moves the quickest, taerc i' always the most 
grass. 

And, as the water must be constantly running off the 
land, it follows that it must be constantly running on, to 
keep every part of the surface properly supplied ; and 
this requires a much greater quantify of water than is 
commonly imaginod by those, who are wholly unac- 
quainted with the practice of irrigation. In fact, every 
good water-meadow vshould be formed so that it may be 
said to be nothing but a wide extended Channel for the 
water, no part of which should be too deep to prevent 
the points of the grass from appearing above its surface, 
consequently the water cannot be seen when the grass, 
begins to grow. Yet it will still And its w ay between 
shoots, and nourish the grass without bearing it down, 
excluding it from the benefit of the air and sun : this is a 1 
ttftte, in which the grasses of a w ater-meadow kicrease ^ 
. V ery rapidly j m this state, no water can be seen in any 
^ part 
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part of a meadow, but in the ruts wldcli bring it on and improvement 
drains that take it oil'; the motion down the slopes is only <^t’bog|Ty Und&, 
perceptihh^ win re it r nos ofV tile upper rut and in the 
icMver drain ; in the stiii more perlWd parts, when the 
grass ha^ got a considerable shoot, even th^^ part of its 
motion is not perceptitile ; and a well-rcgalatcd meadow, 
in tJie spring, (MFiriot be knonn to be in a ' tate of irriga- 
tion without walkliig inlo it. The waiter rniining among 
its sho ds, soon becomes perceptible to tiie foot wliich 
pro^e'. that there is no inroiisideiable quantify running 
down tlie slopes, though its motion upon that part car- 
not bi'seeiK ^ 

ii is ihi li fuie (>iu* of the fundamental principles of ir- 
ligtdion, to ]v(‘ej tin uator mo’vinu, and tliat in snrh well 
ientihdt'U vu j shall it liei h t* nf)i too 

lllili ; foi both ol ihc . .u alike unfiieiully to 

I'gi tel ion ; hat ! bil'n* iIick IiUkIi mote 
dooc to a ua(.-i-ai. ido b) .1 ma toolittfe, Mian too 
ni'u/i \\4iu1, and the cu alxO Mie up pi) (lie le^^ nh cty 
is lequired ill tin adju^tmf nt, if ihe meadow j o laid 
ouf a> to pu\<id it 1 acc umulation in ar ) ]iai t ta'Tcof. 

Hit nheri'tlK *juaiiiir) ofwtKci small, it n lUVv '->aiy 
tobeier) nice In tin* d* >ti ' bnl ii/n cd ib in older tou- 
ce‘iU' the full bene hi cftbi upon a much land a^ 

it is < apablo ot iloatji> 

IKieaganj wc imi^t ]»ot run m <0 e>.f‘ ernes* ami ti y to 
g^ithewaUi o\ I r too 1 i.K ]' hoj i at a uui , e 'ul I ’ . 4 c !?) 
puo en 4 tile gi iss Mo u j r> iwi 1 1 i u iid 1 bm <; tb .t vpmo- 
td V ol w aim \v hu 1 4 1 1 p<; hb* ol giw ig a w, lod oak 

VI ia< that i]u jiiiU V n, n lU br best del^i fm a 'cl bv p: ic- 
luo, for some gs ound o ^nio o miu h more viatvr than 
oMun s. 

fn case of a slioit sup,>i > ol water, which K cxicinLcl to 
tile inqnovtment (^^a^lnlirh laud a- il is c\'}vib!v oi covli- 
;ng, acroidm^ the beM pfimqvbs of in * tuii*, vv dl 
b^ bi tiei to uniTe aU the watti upon ‘-lub a [ ortion of» 
the W 01 k as pi\Kitrr situll ’lOve it t apab)c id rooning 
u k Ik and to It t th it pai ( iia* e '^'k' fail b* ii to of the w ait i 
asloug .K a bat 1. e. n n 41^ to .1 m od oil<kfag. 

or Uo tongas it UK.y be ktpt on the Ovhei paifs ^,ulliOiit 
injury*, 

\ oJ., XV. I80G. 


Tf 
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Improvement In sotne meadows, after they have had a complete soak-, 
of boggy lands, ing^ which has saturated the soil, and the grass has 
y iingation. upon the surface, vegetation will not be retard- 

ed for sometime for want of water, and those parts which 
forced the most in the autumn, will require the 
^ leaM in the spring, it will therefore be always advisable 
on account of the w^ater and a succession of grass, to got 
some part of the water-meadow as forward as possible in 
the autumn, that that part may be dried and fed the first 
171 the sjuitig, while all tlie water is employed in forcing 
OH these odior jiaits of the meadow which were neglected 
in the auiunin. 

apiiutenf management «if tlie w ater in uniting its 
yegctalno j'oweis noon tliose pieces of meadow whidi 
ar< dispo&ed to pioduce the < arlie'd \egctatioii in the 
spriuff, and so on in succession, fiom the carlicsf to the 
latest pie( cs of gictind, oi tlio * which (an be made so; 
artjiJu ion ol ,.uas.t^ miglit be obtained, w'hicli 

Ww i!d bt i(ii I V iter than tij, lu^ to get thi a^iolc 
e; pc( ’ lily , it the qua.v c \ lu one person’s i^ossessioii 
very t oaud<.i.xbU% and hit. quantity^ of w liter likely Wp 
orl aicly t(> s Pdtic tor ihe priposc. 

Thb tin ] ( f iisiurr ih ' wa’ m cress* >ti upon por^ 
ti iia of ru.nl )w , w odi pracbhe shaU prove it capa» 
i'!t ofro.eim^r at cue tune, will he ap])iicable to most 
mtadows , i t tie aie ftw, that aic weU forn‘ed, iti^t 
iO(/ rt lU h e ir«j < p; "ially in tie wiiitoi. oi w htTC 
tlene art any luiiU pi tyav’igat.oii'. *. I have generally ob- 
seived that tli ' be>t u^t^niows upon the large streams, arc 
those which have the most water and the best falls. 


Acioujit of thr Nine of Water MeOfdor^^^ on 

1 ( 1 / Farm near Fletirt'd^ Wf and Finqn'th ni 

* Jdtdford lurr^. ^ 

A^ the quantity of water i& sometimes iusufficicnt 
float the whole of this meadow at once, it has been coi^^ 

^ fjp 


* A map of this mcado-w, but without any acxiaunt of me- 
thod of tormmg It, may b<- seen in tlic Comimmicatians pf the 
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trivcd to be divided into three parts, by means of two improvement 
larj^e hatches within the meadow. Each of these princi- of boggy lands, 
pal'divisions may again be divided into still smaller parts, 
by putting a common hatch or board made to the shape 
of either of the main feeders, which wiil stop the water 
out of any part, and force so much the more upon that 
which is intended to be floated. These contrivances arc 
often necessary on account of the great scarcity of water, 
and also for the purpose of employing all the w^atcr upon 
any one part of the meadow, while the gra^s i^; feeding off 
the otlici;’ ; and (if the levels will admit of it) something 
like^this ought to be done in every good water-meadoW, 
for it is not morel 3^ the elevated or high-ridged form of tlie 
surface, which constitute^^„a g<>od water-meadow, but such 
a disposition of the parts as is best calculated for thef ge- 
neral purposes to which the land, the water, or its pro- 
duce, may be nio^t advantageously apj)lied. The tliree 
parts of this meadow’ are upon two diderent levels, so 
that the drawing of either of tlie hatc hes before men- 
tioned lays all the high ])art dry, and puts either the 
North or the South part of the lower level alloat at the 
same time. By keeping down one of those hatches and 
opening the other, all the water may be turned cither 
upon the North or the South part of the low level, as oc- 
casion may require ; or if both the hatches be shutdown, 
the whole of the water may be used upon the high level, 
or two first sets of beds. 

If there is more water than is suiRcient to float cither 
^ of the three parts iseparately, either of the tw o regulating • 

hatches may be fixed at sucii a hetghi: as to use the remain- 
der on the upper level ; or the high level of the meadow 
may be made to receive its full quantity of water, and an 
opening be left under one or both of the hatches, so as to 
distribute the remainder of the water on either of the 
parts of the lower level, wherever it may be wanting ; or 
the whole of the water may be used upon one of the 
lower levels, by adjusting the hatch so that that part 
shall have sufficient water, and drawing up the other high 
enough to discharge the surplus ; or, if one part is ^Gat- 
ing, and neither of the other pieces in want of water, any 
overjAusmay be turned down the waste ditch which dU 

T t 2 



WATER MEADOWS* 


S08 

Improvement ▼ides the meadow from the upland, by drawing the out- 
of bo^gy lands, side or main hatch, high enough to discharge such surplus 
fcyirnsation. ^^tcr under it. 

The v^aler is capable of all these \ariatious, but there 
will seldom be any occasion for turning any water to 
waste, as it may generally be all employed upon the mea- 
dow or upon a third of it. If the other two parts should 
be in use, it will be found most advisat)le to feed only one 
part of such meadow at a time, as tin* other two-thirds 
might then be floating aKcrnately* 

' When that third has been fed olT, the most forward of 
the other tw o may then be laid dry for feeding, and the 
new-fed part floated in ita stead, ll) this plan of feed- 
ing one-third at a tiiin*, and keeping the other tw o-tbirds 
afloat at the same time, either together or scparalely, ac- 
cording to the cjuantit> ot water, Ihe water will be always 
constantly employed fiom the lirst commencement of 
floating to the concIu''ion of the let ding and floating after 
it; when the whole may be ‘'hut up togctk.r for mow- 
ing. 

s]iring floating may be cimtinued at intervals, (if 
the water be not foul) till the grass has g.iincd a consider- 
able height, but it must only be put on for a day or two 
at a time to cool the gioum’, and p the grass grow- 
ing. This management, if it be wt li conducted, will be 
of groat service in forwarding the eroj^and increasing the 
bulk ; the ground w ill ako be the cooler and better for it 
when the crop i ome^ off, consequent 1> , it w iJl occasion the 
after-grass to grow tup much the quieker. No time 
should be lust in putting on the water immediately alter 
the hay has been removed : or, as soon as one-third ol 
the meadow can be ch-ared. the water should be imme- 
diately put upon that part till it is pretty w ell soaked, and 
then upon the other parts, in their turns, as soon as they 
arc cleared. Crreat caie should be taken both in feeding 
and taking oil the hay, that ir be done with a view of 
clearing that part first, where the w ater can he first ap- 
plied to the purpose of producing aiiotht^r crop. I'he 
water should never run to waste but in the height of sum- 
mer, when the grass may be high enough to form ^ thick 
CQver to the ground, and keep it cool and mois^ enough 

for 
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for the purposes of vegetation without the aid of water ; improvement 
anti also at the (^nd of summer or autumn, when, if the of 
meadoAvs are fed with sheep, there may be some danger 
of rotting them by using the water at this time of the 
} ear. It will appear to those who are acquainted with 
the inanagemeut of Wiltshire watcr-rneadows (by the ac- 
count annexed, which 1 received from his Grace the Duke 
of Bedford, and which states the quantity of grass cut 
and the time of feeding the meadow), that the grass Mas 
bi-gun lo be fi'd olf before it war fit ; and, from the long 
time that tlie sheep were kept upon the ground dur'-ng 
the 'months of February, March, and ApriK there wa* 
mucli of the water wasted, w hicli should have hoiii ly been 
emplo 3 'ed at that in<jst prolific season. Experience proves., 
that there is no danger of gi-t ting the grasses too strong 
upon the ground at this early si'a^on, and that crops 
which arc six or scvitn indies high, and iqiparcntly too 
coarse and high f<>r a IniHock to feed, are eaten w ith the 
most eagerness by shi-ep in t!ic spring; and tiiose parts 
w here (he grass is the thickest and most luxuriant, arc 
always foil the closist, and sought after with the greatest 
avidity. Tliis being conti ary to the common habits of 
all aninja].'. v,Kl<'h graze upon dry pastures, where they 
-give a decided preiercnco to short and sw'eet herbage, may 
lead niitny persons to think that the grass of a water mea- 
dow may be loo Iiigfi and laxuriant for slieep ; but expe- 
rience has proved; llui such long grass is neiUier unfriend- - 
ly nor unsavoury to them ; and^we know, that the grass 
alw^ays grows the fastest when ijt, has gained considerable 
height and strength. It w ill alst> 'thicken at the bottom, 
and the roots will get much stronger hold in the ground, 
and consequently will not be subject to feel the want of 
water so soon during the time of feeding, and be able to 
make a much stronger shoot as soon as it is shut up again, 
and the water restored to it. 'J'he greatest crop will also 
be «f the best quality both in grass and hay, mid will 
always be fed much closer and evener than in those places 
where the floating has been any ways deficient. The 
drow ner, as he is generally called, or the maji who l^as the 
fiup^kfintendance of water-meadows, should therefore en- 
deavour to make every part of the crop as uniform as 

possfllJD; 



WATER MEADOWS- 


310 

Improvement possible; for no meadow cai.‘2>o said to be complete till 

of boggy i^ds, is accomplished, and a good ‘eye may easily discover 
y irrigation. management of a meadow by the Crop upon the ground^ 

whether it be in the spring, summer, or autumn : for, if 
the grass appear patchy, or of different sorts and colours, 
there can be no doubt but that the water has been partial- 
ly applied. The different shades Of the ground after ^ close 
feeding and mowing, will also show the parts which have 
had the most water, and where it has been deficient. 

Workmen who have been accustomed to the mowing 
such crops, can also tell all those parts by the difl'erent 
Out of the grass. Much of the perfection of a water- 
meadow also depends upon tlio care and pride which the 
drowner takes in doing his wof‘k well. It would there- 
fore be very advisable not to change those men loo often, 
but to keep the w ater-mcadow constantly under the care 
of the same w orkman, so long as he manages it well ; and 
Xkb one should ever alter the water but him who has the 
constant care of attending it. W ater-meadows will ne- 
ver be brought to perfection in arjy country, till the 
proprietors and managers of them shall take a pride in 
doing them well, and strive to rival each other in excel- 
lence. Land-owners and agricultural societies should 
therefore ofl'er premiums for the greatest produce that 
can be obtained from a given quantify of water-meadow, 
and a smaller premium to the drowner or managing man. 
This would excite emulation, and create a conversation 
and rival spirit of industry, and attention to a pursuit 
which many might notiotherwise hai'^e thought about ; as 
the crojis of water-feu^OvH are much more at the com- 
mand of the farmer^ iSkd dess subject to blight, drought, 
or uncertainty of scae^,' than any other crop which he 
cultivates; this would be a fair subject of competition in 
the skill of the managers, and the premium should not be 
determined by the produce of a single crop, but by the 
aggregate produce of the whole year, taken in spring- 
feed, hay, and autumn-feed. 


"Accom^ 
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Account delivered to Mr* Smithy by order of his Grace the Improvement 
Duke of Bedfordy of the produce of nine acres from 
Prisley kVatcr^MvadoxOy made out of a Bog. 

1803. March 29 . — Stocked it with 12 score of sheep^ 
kept them three weeks. 

April 16.^Shiitit up for hay. 

June 23.— ^Cut the first crop of hay^ supposed to be abov* 
two tons per acre. 

August 20.— Cut the second crop^ supposed to be oift 
and a half ton per acre, 

September IG. — Stocked It with four score of fat sheep, 
three weeks; after that it was pastured with lean 
bullocks, as long and as often as they could find 
A>od. 

1804. February 27. — Slocked it with eight score and 
four lamb-liogs. 

April 28.— They have now been nine weeks. This is 
more than eighteen sheep to an acre for nine 
weeks. It had more 'and better water this last 
winter Uiaii the winter before, but from our want 
of grass upon the farm, wc have eaten it longer 
than we should liavc done. 

June 21st.— Began cutting the first crop of hay, which is 
a greater quantity than the year before, and a 
larger proportion of the best grasses. 

N.B. At the Woburn sheep^jshearing in June, 1805, 
the above meadow was exfatulu^ by the Secretary of 
the Society, when the quantity of the grass upon it was 
not only found to be. great, biit^e kinds of grass it 
produced in general, excellent in quality, add appear-r 
on comparison, to improve every year. 


Reference to the annexed Plan of the six Acres of Water-. 
MeadoWy oa Prisley Parm-^Plate VlTl, 

The main hatch, which, when closed, occasions 
the water that is to irrigate the meadow, to flow into the 
feeder which fills tho highest cuts, made upon the fir|di 
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Improveni^nt 
€>r noqoy lands 
l>y irrigation. 


Bun-haitiifp’ 
COlidf ’ lIKcl 


eight ridges, from which cuts it gently glides down thn 
> slopes into the eight drains, v\hich unit© and discharge 
theinsclves under the arch at b. ' 

2. The second batch, which regulates the water for 
the ten ridges in the second division of the meadow. 

3. The third hatch, which regulates the water for tjie 
five ridges in the third or lowest division of the meadow, 
fronr whence it falls into the old course of the brooks. 


X. 

On iJie U^e and Abuse of Popular Sports and PjcdrcUeSj 
resonb/hi^ fho^c of the Gtecks' and Roman^^ as * 
National Ohject. Bjj Sa^ii/t c Ana Eire Baroscl#^* 
M.D. From the JMc moil's of the Manchester 
I 'ol. I. 

(Concladcd from p. 221 ) 

Ai / niOl C il persons of rank and education, alt the 
present period, have abandoned bear and bull baiting to 
the lowest and most despic.^bi^* part of the populace; 
arid oven among tliCin th spoils are much less frcqttcnt 
than ibfin<‘rly; ) et the praciice with counUmaiice 

ill some paj^fsofthe kingdom, and lius bi'on su[)porb‘d not 
long bince, in one of tlie first assemblies of thi-. nation, 
evtolled I>y men of rank and abilities, as onrouragiiig 
harmless amuse spirit, and contempt of 
danger. 

These o pinion apjgeasf to be so much at vaiiuncc with 
the present enlightened, liberal, und humane state of 
'^ociefv, tliatto hear they have been defended by seriouti 
ai^Mimiuts and with persevering ardor, is sufheient to 
excite both regret and astonishment. Cruelly in every 
shape is iiu justifiable ; but wanton deliberate barbarity 
is dishonourable to our nature'^ and contrary to the prin* 
ciples of natural religion, honour, justice, and hutnaiiity. 

* A rcrtiflcitr, in terms of high approltatioft, wa«“giw,n by 
HiJr. Fa rev, of Crown Street, Westminster. , * * ^ 

0f 
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Of all the cruel sports, bull-baiting, as generally prac- _ on account 
tised, is, perhaps, the least defensible. It is not only a of l»^bcuc»&aiid 
«ruel, but a foolish and detestable diTcrsion. That the 
spectacle of two animals endowed with courage, strength 
and activity, exerting their antipathies to each others , 
destruction, upon fair and ecpial terms, should excite our 
curiosity and animate our feelings, is reconcileable to the 
constitution and nature of man ; but that any human 
being should delight in beholding a noble and useful ani- 
mal tied to a stake, and deprived in a great measure of 
the mcai>s of offence and defence, and then worried and 
tormented by dogs and men, is a sport so insipid, so uii- 
sportsman-like^, and so cruel, as to excite wonder as 
well as detestation. But the advocates of these and 
similar cruel diversions, exclaim in a tone of triumphant 

interrogation Do not these sports iiiiS{)ire manly 

courage and contempt of danger?^’ — Certainly not. 

They are only calculated to generate cruelty and a thirst 
for blood. They may , indeed, inspire ferocity and in- 
sensibility to danger, but they are unfit to impart genuine 
and manly fortitude. 

The Romans indulged, as before remarked, in these Romans 
savage diversions to a greater extent than any other nation did hck dciivir 
of antiquity ; yet they did not excel the Greeks, nor ud 

, sport'^. 

* 'i’hiowiiig at cocks is another specimen of unmeaning brutality Cock-l)id.l.^ / 
confined solely to our own country. After being familiarized to 
the barbarous destruction ol this courageous bird lu the cock-pit, 
it wa's only advancing one step further in the progress of cruelty, to 
fasten this most gallant animal to a stake» in oidcr to murder him 
])iece-mcal 'This detcbtahle barbarity has dcciuved as our manners 
liave become more polished and humane; bur the stioiig hand of 
tlie law w:ts obliged to interfere in many places to hasten its aboli- 
tion. The cruel treatment of the animal race might well lead an 
ingenious foreigner f to remark, when descriinng ou.'- popular 
diverlion, as follow’^s: “ 'riie women of Rome beheld barbarities 
and murders in cold blood; but the boxing-matches— -the bull- 
baitings, cock-fightings, and the numerous attendance oi both sexes 
at public executions, indicate tha| there is at least a remnant of 
Roman manners, and the taste of those times, left in England 

s 

f We^nderborn, on the character and manners of the people of 
Great Britaih. 

VoL. XV. — Dec. 1&0(5. 
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Nor arc Spain 
and Portugal 
exalted for 
their bull- 
fights. 


Arguments 
with regard to 
Britain, and 
the influence 
of its sports. 
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haTe surpassed the moderns, in the display of military 
ardour and true courage. 

It is a superficial and onphilosophical view of the sub* 
jeetj to consider the barbarous sports of Rom© contri- 
buting to the establishment of her power and milifkry 
fame. These spectacles never became common till after 
Hannibal’s defeat ; and that the Romans, subseqaent to 
this period improved in valour and hardihood, is not re- 
corded in the pages of their history. But may wc not, 
with just pride, appeal to facts furnislied by our own age 
and country ? Has the valour, enterprize, or intrepidity 
of British soldiers and sailors shone less conspicuous, 
since the period that bull-baiting and other barbarous 
sports have declined, throughout most parts of the king- 
dom ? The answer is recorded in the history of our late 
naval and military transactions. 

The conduct of the Spaniards and Porfugneze, when 
contrasted with tliat of our own countrymen, is a strik- 
ing proof of the iucompetency of savage and cruel 
amusements to create a courageous and \^ ^^Hke disjKii 
sitioTi. BulUfjghts siill consLitute the only aefive po|nJi||V 
amusement of the tw o countries. If these bloody 8|lj^"rts 
were capable of inspiring active courage and 
titude, how arc we to account for the acknowiedgCMi 
degeneracy of the peojde of Spain and Purlugal in these 
warlike qualities ? 

The advocates for bull-baiting and similar sports, have 
recourse to another argument, or rather assertion, which 
they urge with great confidence : Cruel sports,” they 

contend, do not necessarily generate cruelty in a 

peoyde.” Thcj^ English, (say they J who are fond of 

tliesc diversions, are, at the same time, less ferocious, and 
inderd hold the shedding of human blood more in ab-. 
horrence than any other nation on the face of the glojbe.” 
Granted that w c really deserve this honourable distinc- 
tion — Docs it follow that human nature is different 
constituted in England to what it is in other parts qf ^ 
world ? Can it be necessary to prove, that habits of in- 
difii^rcncc to human suffering are acquired by repeated 
acts of cruelty to brutes ; and that the sympathy , of our 
natures mgst be blunted in proportion to our fartiiliiatity 
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with sconos of unnecessary and wanton barbarity ? These Arguments 
are almost self-evident suppositions ; at least they are 
such inductioins frpm daily and repeated experience, as the influence 
to pass current forintuitire truths. But if we admit that iports. 
the English arc more addicted to cruel sports, and yet 
hold human life more sacred than the people of other 
countries, it by no means follows, that such sports have 
not a tendency to create a disposition to cruelty. How 
then are we to reconcile this apparent confradiclion ? 

The paradox, if there really be any, is not difficult of 
solution. 

The life of man is ahva} s most respected, where it is 
of most consequence. For, in a country like Britain, 
where the w hole body of the people enjoy political and 
civil rights, thei^ own importance, and that of their fel- 
low-citizens will be felt and esteemed ; and where just 
and equal laws protect the life and property of the 
ineanesi: of the people, and consequently private injuries 
can be redressed by an appeal to the tribunals of justice, 
man will be less disposed to be the avenger of his own 
wrongs. Besides, ignorance is commonly the parent of 
cruelty. Now it may be safely asserted, that the know- 
ledge of man’s duties both towards his neighbour and his 
Creator, are better understood and more widely diffused 
amongst the mass of the people in this kingdom, than in 
those otherwise civilized countries, where athirst for the 
blood of their fellow-creatures seems chiefly to prevail. 

These eminent moral and political advantages are the 
powerful counteracting causes of th^t spirit of baibarisin 
which cruel diversions are calculated to excite. If it be 
desirable then to efl'ace the harsh lineaments of rudeness, 
and a want of feeling nearly allied to brutality, which 
still mar the otherwise fair visage of the national charac- 
ter, let all barbarous diversions be entirely abolished; 
but especially let the sport of bull-baiting be the first 
offering to be sacrificed at the shrines of humanity and 
justice! A diversion,” to speak of itSn the language 

of a justly celebrated orator which may be chair^c* 

* \ 

i'j 

* Sheirid^. ParHameatary Debates on the abolition of JBuU- 
balcii^, &c» 

U a 2 terised^ 
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On the art of 


Whether pu- 
be com- 
iQcnclablc 


Ii ’s less dan- 
gerous than 
most other 
means of sud* 
ckn combat. 


If man cannot 
be prevented 
from some ap- 
peal to vio- 
icQCCt then— 


tensed as inhuman, cruel, disgraceful, and beastly', and 
which can excite nothing but brutality, ferociousness and 
cowardice; for, its direct tendency is to debase th« 
mind, deaden the feelings, and extiuguish ercry spark of 
benevolence*” 

II. The amusements which depend on bodily exercises 
and personal contests. 

It is not compatible with the limits of this essay to 
notice the variety of bodily exercises and active sports to 
which the people of England are generally addicted. 
But there is one kind of personal contest, to the con- 
sideration of which the remaining part of these remarks 
will be chiefly devoted, as it has been the source of ob- 
loquy and reprobation among foreigners, to the national 
character. The public exhibition of boxing, and the 
practice of the same art in decidiog private and personal 
quarrels, are here alluded to. 

The exhibition of pugdisrn on a public stiigc, is ihost 
probably a relic of one species of the Homan gymnastic. 
This mode of venal stage-lighting is a barbarous prostitu- 
tion of a manly and useful art, whether considered as an 
exercise calculated to inspire fortitude and intrepidity, or 
to afford efficacious means of defence against personal 
insult and violence. Hut when considered merely in the 
light of yielding aratilicatiou a public spectacle, or 
of fiiniisbing an opportunity^ for gambling speculations, 
it is then viewed in all its naked deformity — Vet, is not 
tlie art of boxing, by which instantaneous insult may be 
avenged, or personal injury averted, less dangerous than 
any other practice adopted by the inhabitants of the con- 
tinent on similar oocHStons and for similar purposes ? 
The question is an important one; and the following 
fads and observations may si*rvc, perhaps, to apologize 
for, if they cannoi justify, a custom so interwoven with 
our national manners and character. 

So long as man is subject to the imperfection of his 
nature, he must be compelled to accpiirc the art of self- 
defence, as well as that of annoyance to others. Our 
experience of his conduct and character, teaches us the 
impossibility of extinguishing the passions of pi<Je and 
Teseilttnenf, which, although they frequently iiP'^oJve him 
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Sn Diisory, are still the sources of some of his noblest qua- 
lities and attributes. As some portion of evil will attach 
to the best and wisest system of moral or civil restraint; 
that policy is, perhaps, the wisest, which legislates for 
man as he is, not altogether as he ought to be. Suffer the 
passions to rciga unconlrouled, and you dissolve the 
bonds of society; stifle the active energies of a resolute 
independent spirit, and you degrade the man into a 
passive slave. The feeling of resentment for unprovoked 
injury and insult is a salutary, if not instinctive provision 
of our common nature. It may be asked— Is instn 
then to be the judge and avenger of his own wrongs? Is 
not every offence against the person of a citizen a breach 
of the laws of jsociety ? and should it not be punished as 

such ?” Certainly : — But if in the best regulated 

statCvS it be found impracticsble to prevent man from fre- 
quently asserting a claim to the vindication of his own 
real or supposed wrongs, it llien becomes a question of 
expediency as to the most preferable mode by which he 

may be enabled to obtain this end. Boxing may not , 

/ , . . ~ boxing IS 

unjustly be considered as the most eligible means ol most cligiblr, 

oficuce and defence. It is properly ranked among tJiose vAriom 
atliletic exercises, which, at the same time that they im- 
part address and sticiigth to the body, inspire courage 
and fortitude in the iiii/id. It may indeed lead ijad hearts 
and bad heads into acts of prosuniptiuu and pett y tyranny; 
but this propensity to aii improper exertion of skill ajid 
courage would be checked, in propoilioii as men were 
more equally })ossessed of the means of defence or ag- 
gression. They would learn tp respect the i>kill and 
bravery of each other, and consequently be less prone to 
undue resentment and quarrels. The government that 
would attempt, with a despotic and severe authority, to 
controul the exertions of sclf-c#iifidence, and a moderate 
exercise of just resentment, could only expect to rule 
over a nation of timid and revengeful slaves. The open 
and ingenuous expression of manly indignation might be 
repressed; but the rancorous feelings of malignant re- 
venge would be fostered and encouraged. But uoii^tate 
C#nj with any prospect of success, attempt such an abso- 
lute dominion over the passions of men. And if it did, 

-it 
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it must (according to the obseryation of a spirited 
author) in order to act consistently, prohibit the use of 
knivgs, hatchets, and even pokers; for any of these, 
upon a sudden emergency, might impart a fearful power 
to the enraged and the feeble.” 

Other conn- If ^e consider the practice of other countries, where 
desfructive boxing is unknown, wc shall find, that the modes of re- 
means. seating injuries, resorted to by the ccmiinon people, are* 

full of danger and ferocity. In Italy*, the stiletto is 
not only the weapon of the hired assassin, but is also 
kApt ready in the bosom of the respectable citizen, to be 
plunged into the heart of his friend or neighbour, upon 
any sudden provocation from anger, or motive of re- 
venge. 

Destructive Whtm the passions are under greater restraint, from 
effects of \v.int the influence of laws, of clffiiate and of custom, such 
dreadful consequences do not ensue from the quarrels of 
struggles. the populace +. Yet even in France, and most parts of 
Germany, the quarrels of the pctqilc are determined by a; 
brutal appeal to force, directed in any manner, however 
perilous, to the annoyance or dcstnirtion of an ad/ersary. 
Sticks, stones, and every dangerous klrui of weapon, are 
resorted to for the gratification of pit. sion or revenge. 
But the most common and savage me thod of settling 
quarrels upon the continent is the aflojWinu of the Pan- 
cratium. The parties close, and struggle to throw each 
other down; at the same time the teeth and nails are not 


♦ In an Mthcnlio publication of the life of the late Pope, it i> 
afErmed, that upwards of lOOO persons annually fall victims ijii 
Rome to the stiletto; either by the hands of the hired assassin, or 
in private quarrels. Dr. Moore reckons the number of murders ia 
Naples, by the dagger, at not less than 400 annually. 

f The mode of fighting in Holland, among the teamen and 
Others, is well known by the appellation of SnickeivSnee. In this 
contest sharp'knives arc used; and the parties frequently nfttim, 
and sometimes, destroy each other. The government deems it 
necessary to tolerate this savage practice. Certain fines are im- 
posedVf wounds be infiicted on dangerous parts of the body; but a 
very trifling, aud iodeed seldom any punishment eusuesi pi^itrlded 
general rules of the combat have been adhered to. 

unemployed. 
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unmnplojed. In short, they tear ♦ each other like wild 
beasts, and never desist from the conflict till thtdr strength 
is completely exhausted; and thus regardless of any 
established laws of honour which teach forbearance to a 
prostrate foe, their cruelty is only terminated by their 
inability to inflict more mischief. And yet superficial 
observers, and especially all foreigners who have written 
concerning our cu^Jtoins and manners, loudly brand the 
English character with savage rudeness and brutality, 
because they have seen men terminate their quarrels by 
an appeal to boxing ; in which the parties are not per- 
mitted to take an unfair advantage of each other, but 
when one is dis[)Osed to yield, the combat immediately 
closes, and the conipieror and the vanquished are often 
seen to give and receive a hearty shake of the hand, in 
token ot mutual good ■will and forgiveness. In no in- 
stance dot's the manly, si)irited, and generous character 
ofllritons, rise to a higher pitch, than in this alacrity 
almost utiiverSally shew n ?)y the most ignorant and lowest 
order of the people, to terminate their personal contests 
ilia kindly and honourable manner. The mind indeed is 
thus relieved at once from (lie brooding mischief of ma- 
lice and revenge. For, when the idea of solf-consc, 
quence* has been maintained, in courageously supporting 
the contest, man is better sali^fied with himself and 
others, and consequently more likely to dismiss his ill- 
will and resentments. In order to losler manly fortitude 
and vigour, and to prevent the mischiefs arising from the 
irregular and brutal exertions of strength and ferocity — 
would it not be advisable^ to encourage the art of boxing 
with mufflers, as a subordinate branch of the gymnablic 
exercises ? All stage exhibitions of prhc-Jightmg ought 

• In Virginia and the other southern states of America, the most 
savage acts of barbarity arc committed, in the quanels of tht pio- 
ple. Gonching— or thrusting out the eye from the socket, is one of 
the means resorted to upon almost every personal dispute. An in- 
tclUgent traveller, Mr. Weld, declares, that at Richmond in Vir- 
ginia, it was nothing uncommon to meet with persons deprived of 
one or both eyes from this horrid practice. He mentions anjlhcr 
mode to disable an antagonist, sp detestably barbarous, as to excite 
incrcdiflNiity, if the account had not been corroborated by other 
writers, ^ 
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to be rigidly prohibited; nor should meB CTer be suffered 
to prostitute their strength and valour for the sordid pur- 
pose of gain. 

Where boxing It is a singular though striking fact, that in those parts 

IS not used in fhc kingdom where the generous and manly system of 
•ur country, ^ ^ 

therein a grciit- pugilism is least j)rartiscd, and whenc, for the most part, 
er use of bar- ^1] persouiil disputes arc decided by the exertion of savage 
bareus sports. ferocity — a fondness for barbarous and 

bloody sports is found to prevail. In some parts of Lan- 
, cashire and man-slayin^ are common prac- 

tices. The kHOwIedge of pugiHsiu as an art is, in these 
places, neither understood nor practised. There is no 
established rule of honoui; to save the weak from the 
strong but every man^s life is at the mercy of his success- 
ful antagonist. The object of each combatant in these 
disgraceful contests, is, to throw each other prostrate on 
the ground, and then with bauds and feet, teeth and 
nails, to intlict, at random, every possible degree of iHw 
jury and torment This is not an exaggerated sIBlIlN 
menl of the barbarism still prevailing in many partf^!lif 
this kingdom. The county assizes for Lancashire -‘lifrdrd 
too many convincing proofs of tJie increasing lalAciiiers 
ariaing from these savage and di^'grac'c lul (tombats.' 

M urdtr*? pro- The Judges^ on these occasions, have frecpn nlly de**< 
Tadniort' ui blared iu the most solemn and impressive charges to the? 

ihc /xonhfTH ‘ ^ 

Circuit, wKc *c ’ • 

thty fic noi 

1'^'* * A disgu'^ting iiiitancc of this ferocious mode of deciding fjuar- 

not long since brought forward at tlic Manchester hcssiema, 
ll .ippeaied in evidence, that tw^o persons, upon some trifluig di>>- 
putc, at a pnbiic-housc, agrceel to lock thcmstlvcs up in a room 
\vith the landlord and “ JGght it out'* accordLn;| tc) the Bolton me- 
thod. This contest lasted a long time, and was only tundnated 
by the loss o^ the greatest part of the nose and a part of an car, 
belonging to one of the parties, winch were actually bitten oil by 
the other, during the light. The sulTcrer exhibited at the trial, 
part of the ear so torn oiT; and when asktd by the counsel, what 


had become of that part of his nose which was he re- 

plied, with perfect naivetfc — “ I'hat be believed his antagor^ist 1^4^ 
swallowed it'!” It has liappentd to tlvc writer of these remarks^-, 
witness, in more than one instance, the picking up in the btrcc|^ 
laceCited portions of e;»rs and fingers, after these elctcstable 
savage broils. Surely eitlnr our laws or manners niigbl iujcrfiS-c 
jn suppressing such decdb of savage barbarity! 


Qraud 
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^r«ndiJ«iry^ tkat the numbet of persons indicted for 
m^rdet) or manslaughtar, in consequence of the bestial 
mode of fighting practised in this county, far exceeded that 
of tlie whole Northern^ ci»'cuit; and tiiat, in future, 
they were determined to pnnish with the utmost rigour 
of the law, odtiiders of this description — ahos ! 
thase just denunciations hare little availed. Is it not 
then highly probable, that' the evil which the severity of 
the law has been -unable to correct, might be gradually 
and effectually abolishiMl, or at least greatly mitigated, by 
the encouragement of a more manly, and less dangcrou^^s 
moiltf of terminating the quarrels of the populace? In 
the Southern parts of tliLs kingdom very rarely (and then 
chieJly in pitched hattJes for gain) is there any danger to 
life or limb from the practice of fair boxing. If then in U would be ad-* 
the public schools and large inanufactories of Lancashire, boxing 

where iimneglfcSe numbers of boys arc untl(T the entire into the manu- 
codtroul of ^eir masters and employers, soniv^ pains 
taken to introduce tJie manly s> stem of boxing, and the ’ 
laws of honour, by .which it i» regulated, there can 
scarcely be room to doubt, but that the life of man would 
be more rospected--4jarbarous propensities subdued, and 
the present character of the county rescued from the 
stigma of savage rudeness. It has been asserted, by 
those qualified to judge, that since the late diffusion of th« 
knowledge of the pugilistic art by itinerant practitioners 
UTuong the Northern inhalntants of (his kingdom, the 
mere exertions of brutal strength and feroc ity have some- 
what fallen into disuse, both as exercises of pastime, as 
Well as means of offence and dOjfencc. In order there- 
fore to abolish all traces of the sdxuge mode of contest 
which has been so fully described, would it not be advise- 
able to hold forth prizes, at wakes and public amusements, 

( where the populace assemble chiefly fur the purpose of 
diversion and pastime) for the encouragement of those, 
w ho excelled in sparring w ith mnfllors ? This trial of 
skill, force, and agility (wdiich was at first the practice of 
the antients) would contribute, under due regalatiofis^ t6 

• At one assizes, no less than nine persons were convicted, 
manslaiightcr, originating from these disgraceful eneounters* 

^ Vesf . 'XV. — D ec. 1806. Xx invigorafg 
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invigorate the body and animate the conrage; and 
tually abolish the present dangerous and inhuman me- 
thod of deciding personal contests. 


XL 

Extract from a Memoir of VauqucMn^ read to tJie French 
National histitntc^ on the Chemical Properties ofOisa~ 
nite^ compared icith tho^e of Titanium^ and shetemg that 
* the former is the Jin^t specks of die latter'^ » 

Suspicion of Several years ago, M. Vanqueliu indicated an ana- 

an^Io^y be- 

twetn oisanitc hetween oisanite and titanium; but as his oppor- 

«nd titanium, tunities at that time permitted him to make experiments 
upon small quantities only of the oisaiiite, and the crys- 
tallineform seemed inimical to his conjecture^ an uncer- 
tainty remained whicli rcndert‘d him desirous of repeating^ 
his analysis upon a largfr scale.^ It was not till the pre- 
sent year, thal b} making an excursion into Oisan, be 
w as able to procure a sufficient quantity of that substanue 
for his purpose. 

Suspecting that the (Jifference of form and specific gra- 
vity between titanium and ojsanite might depend on 
the state of oxidation, he heated equal quantifies b> the 
same lire; but no change ^vas produced in either sub- 
slaiice. He sinqjly romaikcd that the titanium became 
more decidedly red, which was owing to a small quantity 
of iron contained in it. 

They h.ivc the Titanium and oimnite comport themselves in the same 

wiTh aikahes^'^ combine with (hem by 

the a-^sistance of heat, swell up, become white, and arc 
even ill part dissolved when water is added to the combi- 
nation. 

It cannot be doubted blit that these substances really 
combine together, because it is impossible to separate them" 
by water hr by any other mechanical means. In tlifft 
^tatlji of combination with alkali, the two substances are 

« 
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soluble in acids and form triple salts which arc easily 
decomposed by moderate heat. 

, After haring dissolved titanium and oisanite separate- The muriatic 
ly in muriatic aci^, he subjected them to the action of ^ 

various re-agciits. He remarked thaC both were precipi- tate by galls, 
tated of a fine blood red, by the infusion of nut galls ; but prcci- 

that the solution of oisanite afforded a yellowish brown prus-jiaic differ 
precipitate with priissiate of potash, while the solution of pwing to Iron^ 
fitauium formed a very deep green precipitate with titanium, 

same re-agent. The author suspected that this last co- 
lour inight arise from a. portion of iron contained in tMe 
titanium ; he mixed a few drops of muriate of iron with 
the solution of oisanile, and he then obtained a green co- 
lour entirely similar to that which the titanium had exhi- 
bited. After having evaporated the solution of titaiiium 
to dryness, lie washed the residue with distilled water, 
and obtained a yellow liquid, leaving behind a wdiite sub- 
stance insoluble in water and the acids 5 but this matter 
being again fused with potash and washed to carry off 
the excess of alkali, was ef^lly dissolved in acids. 

The liquor arising from the solution of titanium eva- They do not 
porated to dryness, precipitated a blueish green witli when pu- 
prussiate of potash ; the solution of the residue being 
again fused with potash, was, on the contrary, precipi- 
tated of a yellowish brown, like that of oisanite, by the 
same agent and not green as before. 

By this operation, M. V'auquelin having separated the oisanite is 
iron from titanium, the solution of the latter then present- thcrcfoie the 
ed absolutely the same properties as those of oisanite. the^gcnuT\^ita- 
IJen ce he concludes that the only dttfereiicc between oi- nlum. 
sanite and titanium consists in a small quantity of iron 
and of manganese contained in the latter; but he doubts 
whether these substances be-the cause of the form which 
distinguishes the oisanite ; for these iiiipuritios are very 
small iff quantity and may be for the most part separated 
by muriatic acid. 

From these experiments of Vauqneliii, it is necessary 
tliat oisanite should lie removed from the class of stones 
and placed in that of tfie metals, under the genus titanilm), 
of whf^h it ought to constitute the first spedes. 

X X 2 
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Th§ editors of the Journal de.s Mines remark in a note 
that il. llany had already ronjocturcil, as was announ- 
ced in their 61st number, that oi^anite, which hedcnoini- 
naics anata^e, must include a metallic substance. ‘Ilis 
pbserTations on the form and several oilier characters of 
that mineral prove thal it cuii'Ntitiites a particular species, 
which must beseparati’d from the oxides q 1 titanium and 
placed in the genus of tlic metal itself. 


SCIENTIFIC NEWS. 

A Kepoi't of /hr Tfi/nsactions of the Clusi of Mathrmfitical 
fi' d Scu'iicrs of the National ]n /ttntc 'of 

FiUfici for (he piocvJini:^ l 2cas made at the 
//( Meit/nt^ of thelih <fJal^ last^ of K'hiih the^ 
tnp; is an ^Ihridgemcnt, 




Topoj^iiphv of JL^Ji o O LTV TER presented an account of the Topo- 
of Persia.*' lie has d^cribtHl th<‘ chains of raoun- 
ot the fains, the courses of the streams, and the productions 
soil, &c. peculiar to the climate. The nc.irl}^ absolute drought 
which prevails, is the cause ^hy nf>t more than one twen- 
tieth part of tliis^ast emj)ire is cultivated. Entire pro- 
vinccft have not a single tree wldch is not planted and 
. xvatered by the bands ol men. This evil .constantly in- 
creases by the dilapidation of the canals by which the 
water from the monutninn was formerly coadnoied to the 
lancL, and the t<*rritory becofrung im]»iegnated with salt, 
becmies eterual)> barren. 

Conjectures of The rcilecfions of the studious and sedentary cultixator 

L^crpfdc rrs- (jf natural history, may lead to results w^ell calculated 

P(Ctlj' 'CP*. * ^ 

'iiid i^^es in f^ivert (h<^ pursuits of travellers. M, de Lac<‘pede, iy 
tnr Interior nf examining w hat is at pre*-!^! know n ,of Africa, by comp*^ 
ling (he volume of the rivers which arrive af the sitit, 
xviih the extent of the regions upon which the mins of^be 
torrid 2 one fall, and the quantity of evaporation to be 
observed and lastly, assisting his judgment by the 
niCmber and direction of the chains of inland mouw- 
tains, as described by travellers, has, offeretl some 
conjectures respecting the ph>sical disposition of tho 
' countries 


A 
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«o\intries still luiknown in the centre of that quarter of 
the globe, and more particularly the seas and great lakes 
which ho thinks must there exist. He has indicated the 
fourUjs which appear to him to be proper for most spee- 
dily exploring those conutrics which still remain to be 
discovered. 

There is another description of conjectural geography, Diminution of 

which seems to determine the antient slate of places, from Caspian 

. . . AX.. . \ . .. Sea. lu amieiit ^ 

what IS at present to be seen. M. Oliner has in this state. 

manner examined how far it may be admitted that a com- 

miijiication formerly existed between the Caspian aiid vhe 

Black S«'a. ile thinks it existed to the north ot Cauca- 

BuSj and that the .dluvions of the Couban, the Wolga, and 

the Oou have luternipted it. 

Since that ti ne, (lie Caspian not receiving from the ri- 
sers vvldchfall inie it a sulhrient quantity of nater to sup.. 

})ly its evaporation, lias eontiuually sunk in its level, and 
is at present sisi y feet low(‘r than the Buxine Sea. In 
this maimer ji i. that it has been separated from the sea 
of Aral, and has left T;yicovcred the immense plains ot 
salt sand which surround it to the north and to the east. 

M. D<^ri*au de la IMallc, son of one of the members of 
the Institute, has loiirid numerous testimonies in the 
Gre^’k and Roman authors of thiv ancient extent of the 
Caspian Sea, and his communications with the Eiixine 
and the Aral, lie has presented a long memoir on the sub- 
ject to the Class, and to that of Ancient History and Li- 
terature. These researches attord an additional proof of 
the utility of connecting the exact sciences, with re- 
searches of erudition. 

M. Monger has given some observations on two an- mill 

tient mill stones, dug up near Abbeville, from which, sioncs. 
as well as from examination into the writings of the aiu 
tients, he determines, that they made their mill stones in 
general of porous basaltes. 

M. r)esmarcts, from an examination of some antient pj^cc goocU 
garments, found in a tomb of the Abbey of St. Germain, fo nied by the 
lias determined that most of the processes of w^caving, at tilnesr^* 
present used, were known in the 10th cenlury, ainyiiehas 
f hxtown new light upon the articles of Pliny respecting the 
antiejit fabrics. 


Several 
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Cinicr on ani- 
mals witliovil 
vci tcbrai. 


And on the 
foshl bonci> of 
animals. 


I 0-1. ii hones of 
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i-nd clc phant. 


-—belong to ex- 
tinct spccica. 


Several important botanical works hare appeared* 
The Flora of New Holland, by M. de la Billardiere ; 
the magnificent description of the Garden of Malmaisonj 
by Ventenat, have arrived at their nineteenth livlIKson. 
The Flora of Ovare and of Benin, by M. De Beauvois is 
atiis fifth. A fifth volume of the Botanlste Cultivateur 
of Dumont ('ourset has appeared, and M. La Marck 
has given in conjunction with M. Decandolle, a. third 
edition, greatly enlarged, of his Flora Francjaisc. 

M. de Beauvois has begun to publish the insects which 
h^ collected on the African and American Coasts. Two 
parts have ep])eared* 

M. Cuvier has continued the two great series of re- 
soarrhes which he has been engaged upon several years, 
upon anfiiials without vertebra*, and upon the fossil boiics 
orquadriipcds. In the first of these series he has this year* 
given the anatomy of seven genera ; the Scylia, the CJai^ 
ens, the Folides, the Colyinacdn, theLimax, the LiititfliJ 
and the IMaiiorbc. 'J'he two first are very little knoHj^' 
even externally, and the author has rectified the falsc^lS^ 
tiom of naturalists with regard to them. 

In the second series he treats of tlic fossil bones of ifers, 
rhinoceros, and elephants. t]' 

Two species of bears, at present unknow n are |luried 
with tygers, hyena®, and other carnivarous animaJS in a 
great number of caverns in the mountaitis ofTinh^jry and 
Gernitinr. 

Bone^ of the rhinoceros arc found in abittidan cr-. in the 
uncompact grounds in all parts of the gfoba, where cxca- 
\atious have been made. The author has collected noti- 
ces of more than six hundred places of the two continents, 
where the bones of elephants have been dug up, and very 
recently the grinders and tusks have been found in (ho 
forest of Bondy, in digging the canal which is intended 
to bring the waters of the river Ourqne to Paris. The 
more we adv anre to the north, the better is the state of 
])reserv ation of these bones. An island of the Icy Ocean 
is almost entirely formed of them. 

Th\’Se facts were in great part known; but it follows 
from the detailed comparison made by Cuvier, of the bones 
of the rhinoceros and elephants at present living in Africa 

and 
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and the Indies, with those of the fossil animals, that they 
are respectively of different species. 

The fossil rhinoceros had shorter legs, a larger head, of -7“havlngp€c«- 
grcatw length, the snout being very differently formed characters, 
from that of the present rhinoceros. The elephants had 
the grindei’s, the head, and particularly the alveoli of the 
tusks very differently constructed, and the trunk had 
other proportions, 

The author concludes therefore that these two species —which for* 
arc extinct, as well as so many others of which he has thdr * 

discovered the bones and ascertained the characters, antfl hones are dow 
of hi ch ten or twelve hitherto unknown to all na- 

turalists, have their bones incrustedin the plaster stones 
of the neighbourhood of Paris. 

lie also thinks that these species have lived in the 
places where their bones arc found, and that they liave 
not been brought thither as has been generally thought, 
by an inundation, for their bones are not worn by fric- 
tion. 

The chemical transactions of the preceding twelvemonth Chemical nevrt 
which bear relation to the Institute, arc mentioned in this 
report. The new edition of Fourcroy’s Philosophy of 
(Chemistry, The Experiments of Count Rumford pn the 
Communication of Jtfeat through Water, and on the ad- 
herence of the particles of that fluid together, both 
which have appeared in our Journal, arc stated by the Researches on 
reporter. Tie also gives a short analysis of the Labours chemical 
of Rerthoileton Chemical Stillics, which that able chemist Bertholict. 
still continues to pursue. M. Berthollet, v\ hile he shew s 
that very large quantities of carbonic acid, may, by pres- 
sure, bo united with the alkalis and earths, takes notice 
at the same time that these combinations arc complete 
throughout, and not that, as is commonly imagined, one of 
the principles is superabund^it, and afe it were disengaged 
w bile in excess beyond saturation. In proof of this he 
remarks that the smallest drop of sulphuric acid, added lo 
a sub-c.arbonate, does not seize upon a portion of fre« 
alkali, but immediately decomposes a portion of the whole 
jralt, and disengages the carbonic acid. And so likewise 
he reCi^arks that the acidulous sulphate of soda effloresces 
in the air, which it could not do if any portion ofsulphu^ 

r'n. 
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ric aoM were ; for U^jBre i%no substance in 

aature which is m<^re $troagly attractive of water. 

Measure of the M» fiertbollet has establidhed a|»cthoil for ascertaiai^ng 

^cgre^ C[f acidity of the acids, and of the alcaliaity of 
acids compared the dider^ bases^ by the quantity reqqlred of cuch to 
together. saturate or completely neutralize the other, so as to give 
no sign of either acid oralkahncqualities* 

He confirms this method by shewing that (he propor- 
tions of these quantities are constant, and that if, for 
example, it be neccssaij' to add to any base tw ice asm h 
of any species of acid to saturate »t as to «.atiiratc ano- 
ther base, the former of these tu o bases w il! require t wico 
as much of any other specks of acid for its saturation as 
the second will require. 

Combinations ^Jic degree of i esistance to heat docs not corre^ipond 

heaTmorc^ra- force, atM| it is more cas) for exam])lc, to de- 

dily when wa- compose the carbonate of magnesia than that of lime, by 
ter is present, though the affinity of these two cai (hs for the aad is 

nearly the same. This dilfcrcnte arises from the much 
greater^uantiiy of water in the fust carbonate ; and other 
eKperiments shew that water favours tlic disengagement 
of carbonic acjd. 

Extensive The consequences of these fads, witli i to all the 
of^thiT^doc- branchesof chcinistry, particularly the tin oi^ of analysis 
trmc. are very important. The tables of alhut^ics and great 

part of the analyses hitherto made au ‘^halvcn, and experi- 
ment proves in fad that most of the-e results demand 
farther revision. For exainj^le, Klaproth, andattcrhini 
Vauquelin have found one fifth of lluoi ic acid in the topaz 
where it was ne^ei suspected. This stone must therefore 
be ranged among aeidtfcrous substances. Another mine- 
ral hitherto considered as a stone, namely the oisanito, 
must be ranged among the metals ; (for wliidi sec our 
present number) and various other instances no less sink- 
X |ng and important, are given by (lie reporter. 

HI tory of the given ail account of his experiments 

late di8cnverxc» on platinjar history of what has been done by 

on platma. othe?». Of.thk last, in abridgerocint, I give tJic substance 
tipdor biking into the (aqts and dates 

my^f. . i ^ I ^ ^ je, . 

diicover tl^ caM^ of % Hifler- 

cut 



of fomd tliAt the 

l*ed <!olourof ^0^ them was asking to an unknown 
metai. Fputttoy mA V auqueHn, by exatniiimg the blacjc 
{»ow4^ which ^§m^ns after dldfsolvhig platmi^ and 6nd- 
iu||^ tbn^ itt some experiments, a metallic vape^siy having a 
sttong smell was elevated, and that in others^ the sub- 
Btan 4 je as exhibited in a more ffXeil manner, considered 
this powder as a new pictallic substance, of which they at- 
tributed (he difiercAt properties to diiferent degrees of 
oxygciutiou^ 

But during this time, Mr. Tennant examined the same 
black powder at London, and succeeded in decomposing 
it into two diflerent metals, the one fitcd, andtheothor 
vei^ volatile ; and Dr. WoUastoii, another English che- 
mist, by examining the solution which was till hhen sup- 
posed to contain only platina, had also discovered two 
other metals, different from piatiUa and from thoSe which 
form the blaek powder. 

So that after the long and painful researches of which 
this singulajT metal has been the objdlH: for upwards of 
forty years, chemistry has succeeded in developing eleven 
metallic substances in its ore ; namely, platina, goM, sil- 
ver, iron, chromium, and titanium discovered by Messrs. 

F^pmreroy and Vauqueliu in the^more or less cbloured 
sands whiesh are always mixed with it, the two new 
metals of Wollaston, Palladium and Rhodium, and the 
<itber two of Tennant, namely, iridium and osmium. 

Short descriptions of these are given, which I shall 
al&o transcribe. * 

Palladium i« white, ductile, than silver, Very Dcscripnoa of 

fusible with sulphur, soluble in nitrld acid, forming a red Palladium, 
solution, preclpitable in the metallic state by^AUiphate of 
iron, and of a dirty green by prussiate of potash i and 
ibrming with soda a triple salt, soluble in alcohol. ^It 
was for a short tloAc ctmriderod as an allb^ df plhtina and 
tnercnry« 

Ehpdiuni b) oAsdy reducible, fixed imtinfiwiblei^ .^of rhodium, 
colouring its acid solutions of a rose red, #h4ch muriate 
of^iiire^rc tery Ihtimfei pi#ci|dtalde 
loiu!^ to ^6 alkalk, and not at all by ^ pot- 

ash. Jk$ 4aH with s^di Is 
^ Voi:., XV.~Dec# 1806 . Y y Tridiaxn 
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— of indium. Iridium ist whUcj vary hard, d/iiiciift to fuse, nearly 

insoluble in nifro-muriatic acid, jad nof at all in any 
other; oxidable and soluble by the fixed alkalis; and 
its oxide is soluble in acids, giving varied and lively co- 
lours <o Its different solutions, 'fhese are the red salts 
which colour those of jdatlna. 

— of osmium. Osmium is a metal not hitherto reducible, of which 

the otidc has the form ol a bhuk and very volatile pow - 
der, very odorant, \ery fufeible, soluble in water, and 
" rising with it in \apour, and ghinga htroiig .smell and 
feste to ih^t fluid. Ife'solution a line Muc co- 

lour by the sinatle&t quantity of infusion of nut galla^ 

The singularity of this composition Is no le«« worthy 
of tiimiark thAn the sagacity by Which Jt hi$ 'hoen flej. 
velopt^lf. ‘ ^ ^ ^ 

Discovery nf ChrOmiutu ha^ fltcty be^u dhcovered in thc Wet<?<iri€ 
chromium in Jjy uud Since In Mr, Thenard. 

stoivca. discovery of ^acx'hiani, of the formal:ioii Of murl- 

\\ hether the atic acid, b}^ galvAuiism, is considered Us in want of <-on- 
nirr^c^'^dcid^ dud Thcnard did not find it 

innounced hv wlicn they took care to make the t perinH‘n< without the 
PicrhiHiii cMi pri'sciice of any thing ul tch couU iifloid sta salt. The 

be dtpcutltd * , /V , . , » V , 

oij, expcruncnfs of Mr. Sylveder, UHoid-tl lu our Journal, 

Vol. XV. p. 60, hoWl'Vi*! a]>pea* > confinu the. fact^ 
and conduce not a little to explain tht proecsb, which no 
doubt must be considi led as suit enveioped in ob^sciirity. 
Curious and In a series of researches upon lefurifbu, inidertakun 
useful rc- ill the first Instance for the iniprovt merit of k'JtVduoinj, 
Bitit ! pii?u- folavdl^ himself of this action of bodies 

fraction. upon bghl as a very |mpp> means ol armliran|f transpareiit 
substances. 

It has been long known that the rays of light are re-^ 
fraefed when they |niss from one meditin* into another of 
ditferent density;, and that the refractions of different 
mcdiUiiis correspond with their densities, unless they 
contain some combustible element. These last increase 
the refract ton much b^yoiid what tho siiflple density 
would have produced/ ' 

Ff Otii this antient observ ation it Vas iliat ton 
forittW a judgment that the diamond must be e^mbuiSlible, 
and he at the almost Ilfcre4lb1y a Ate 

. '‘t * * jec^ure, 
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j^ture^ must contw some combustible 

matter. 

If two 'substances bo nnxcd of kuoun refractions and The propor- 
propoTtions, and regard be had to the density of the 
mixtuic, (he total refraclion may be calculated; and, on poumraj^if^* 
the othci hand, when the refraction of a mixture of ti uisp^rcnt, 
which th< cleinonts are kuovin i'* ascertained, their pt*o- 
portion may also be had. Mr. Delambre, in his report, theirrcfractivc 
explains the principles of this calculation. power. 

Mr. Biot having applied it to mixtures of known pro* 
portions, and haviiigj always found^it just, has made mgi 
of it*tp detennine the unknown proportim)S <?f other 
mixtures. 

1 t 

For ti^h purposp It is ncodflll to a prism of Method of 

gtass^ under a known pressure, with the Biibsiaii^e in* 
te;^^ c^jnined; pr, to form of it ^ 

be solid, through which a remote ol^eel is to be ob*. 
scrvcjdj the angle of refraction is to be measured uith 
thccircltj of repetition, keeping an aicount'^f the pres- 
sure, (the heat, and the humidity of the external air; . 

Und ibis method being susceptible of a precision ecpial to 
that of astronomical processes, necessarily surpasses all 
opr chemical processes in accuracy. But it must also be 
remmiabf^yed that it Ls appIicaJ:)le only to transpan nt 
substanccs,.of which theprincipkw are knonn as to their 
nature or species. 

It ih pai ticuls^I} useful togt\e jic fettion io the anal} - p^r* ^ulirly 
sis of s^pbstanc^'s, and Mr. Biot has already apphcil)leto 

(|l^tn^in!eipd) g rs^suKs m (his uspect. ^ 

Os.igtm refcac^^ (he least, and hidrugm the most, at 
equal densities. The retractions of the same gas aie 
strictly proportional to its densities when (he ti rnpi jia- 
’tuie IS constant. Strongl) rcfiacting substances app'ti 
to owe (heir foice particularly to iudrogen, for t!i( ) all 
cou^iaiu it. Almosplipric air gives exactly, bv expen- 
ment, the refraction Mliich, aicoidiug to c ak ulatiop. Co.nnif n ui 
ought to be productd b)^ a mixture ol 210 ox}geu, 7.S7 fhcr^iscs 
ascotc, and d catbonic acid, ^fhe application df t^ rule 
IS toumjl to hpld p/>t 01 Jy jn simp|q mixtures, 
iutimiil^ ,r(jml>intitions, ^providcj^l ^no ver}^ cons ide Able 
condimsfliion |u|| been produced, thus aijii%oniacal gas 
^ yy2 proiluces 
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produces the effect indteafed fey the qtiantitics alRoli 
and of hydrogen which enter into its composition^ but it 
the condensation be too great, there !§ sdme atttsratlbit 
though small. Such is the case lidth water, 

The ext^lnation of muriatic acid ga^^, made after 
principles, shews that its raduat cahnot be azote ;'affd 
also that it cannot be an o\i(te of hydrogen/ cotitalnlbK 
less OX) gen than w ater. ' ' 

The refraciion of the diamond being inueh sftojjger 
than tliat 'v^hicli is iRdicaled for ^carbon b}' the refractions 
di carbonic acid, alcohol, ether, and other substaiicts of 
which carbon makes a part ; M, Tliot concTudes, that the 
diamond' cannot be pure carbon, and that we must admit 
aMeast one-fourth of h\diogni to satisfy the results of 
the experiment. 

The e\aminaH«n of animal and rcgef.ibfo products 
been Carried ou with activit} and edt'Cf. 

The crystalline and soluble principle In asparhgu^ 
wdiirii Is nciflnT acid tior neutral, and does not affect 
ordinary re-ageati^, tras been dLHo\ered by Vauquehu mjflf 
llobhpiet. The account has already been in^'trted hi oir 
Journal. Vol. XV. ^>42, 

]M, Theiiard, Professor of the College of Fraltc^Tias 
completely a‘‘rcrtanu'd the existence in the btk* of a 
sarcliariiK matter whuh 6ervTs to keep the Oily partial 
solution, iiis methods of analysis are such iS do 
ciedh to liis sagacity. ' 

‘Soguin has madt expeumeufs on no f?Ve, Ay'll i^h be 0nib 
to consist of abmmen, oil, a peculiar 'be 

calls the bitter principle, and a gtcou matter wlliCh bf" a 
combination of this with albumen. Ho finds that 
the proportions yary in different speettnens ; that torri- 
faction augments the proportion of the bitteC principlji/ 
destroying thC albumen • that theses two last ptin<J|‘ 
pk.'t contain much azote; and that the bitter ptinctple^W 
an tkeptip. The oil of codfee is w ithout smell, congckible, 
and white, »♦' * v ^ 

Mr. ^cgiiin has disfovered albumen in a great nmblrtsr 
of ^tSef vegetables/' add most of them ^ bitter 

pMncipfe, in Some respects simlfirito Ibaf 

From th^ rdinarf^able quanfttj^ df alterid^n ^n 
^ vegetable 
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ipgeJa^IjIc juLces ^yjjiufe ferment without yeast, and afford 
fr vinous li< 3 iUQr, this, chemist was led to inquire whether 
tlue albumen might pot be of essential consequence to 
this intestine motion winch is still so little undei stood. 

He assures 113, that havinc; deprived these jiuH^s of albu- 
men tlwfy became incapable of fermenting, and that hav- 
ing art iticiaily supplied this principle, such, for example, 
as white of egg to saccharine matter, the fermentation 
took place when other circumstances wore suitable, and a ciplc offer- 
matter similar to yeast was depo-sited which appeared to rncntation. , 
him to be only the albumen which w'as altered so as Jo 
be nearly insoluble without having lost its fermentescible 
action. lienee he concludes that albumen, whether ani- 
mal or vegetable is the true ferment. 

Mr. Seguin has further ascertained that albumen is Interesting 
f«Mind m throe (hheront degrees of insolubility and dispo- 
sition to become hhious; that the more it is soluble, the tiou. 
moie poworful is action ; that the respective propor- 
tions of aibuinen and of sugar in the ditlerent juices 
ileterininc the vinous acetous nature of the product of 
feruieiiUtion, the product being more spirituous, the 
greater the qu 01 of sugar ; and lastly, that most of 
the iermerit able juices contain a bitter priucij)le analogous 
tb that ol coffee, which is of no effect in the fermentation, 
but contributes to the taste and preservation of the fer- 
B>ented liquor. 

Tannin, thq, vegetable principle formerly discovered by New facts rc- 
'Seguin, jand of vwlnch the character is to form an insoluble ‘"pectmg tan- 
^ompfNaknd with gelatine, has been again examined by 
3 ouilloia la Grange, Professor at the Napoleon Lyceum. 

He has found that it has an affinity for the alkalis, the 
earths, and (he metallic oxides, and the faculty of becom- 
ing converted into galliq acid by absorbing oxigen. 

The tannins extracted from diflercut vegetables vary a 
little iu thf'ir composition ; and that which was disco- 
vered by Mr. Hatchett, of London, in such great abun. 
dance ki cachou i« rather more oxigonated tlian the 
others. 

An Italian chemist, Morichini, having discovered Fiuonc acid in 
ffudfie in tho enamel of the fossile grinders bf the 
the enamel of ^ni^an teeth, and sup- 
< " posed ^ 
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posed he had obtcilned the same pri{icipl|7« Gaf 

Liissar finds it likewise in ivory, as w^ll when |‘resh a| 
'#rhcn in the fossil 'state, and also in tiie tasks of the 
boar. 

Mo>srt/Fburcroy and Vanqaelin have t^epeated the^ 
experiments, an<| have, in fact, obtained this aci^ from 
tniks and teeth Altered by their eontinnance in th^ earth, 
but not froth the same parts when fresh* nor eten in 
thosewMdh Were fossil and had nndergotie no eha,n|^e. 

The experiments of Vauqueliti upon hair have already 
appeared in ovir Journal. Vol. XV- 141. 

The nature of Clement and Desormes have made experiments imi^ 
Roman alum tatc the ROman alum, in which they have pcrfecily suc^ 
ciplamcd. ceeded in the large w^ay. Their method consisted in 
calcination and rerrystallization, which afforded an alum 
deprived of part «>f its superabundant acid. Ciiraudeau 
asserts, that it b also necessary that the small '^hintity of 
iron nsually contained in alum shou]|^l>e dxid^d to 
the maximum for this purpose. But in a later memoir 
Thenard and Board appear to have completely disit|^w>sed 
of the subject. They have ascertained that one thou- ' 
sandth part of iron has an iiilluencc on the effect of ihiih 
in d} ing ; that the effbris of the alum maker ought to be 
directed to clear this salt from iliat minute quantity f that 
the oxigenatioii produce^ this effect b} rendering theiroq 
insoluble: and lastly, that well punhod alum is of equal 
value for inanufat taring processes with thak of l^opie. 
rrmigition by application ofthe oxygenated muriatic gas to pre* 

oTi-munatrn vcOt the cflVcts ot coutagion, as pointed otxt by Gtiylob, 
bait been strongly confirmed m fhe hospitals of olndc 5 
audit is asserted to havcf produced the happics^t ctfects as 
a preservative against the yellow fever in Spain. 

Mahy Interesting anatomical researches by Turpin, 
Cuvier, Tenon, Lantnanier, Pictet, Ddvernay, Daruas, 
and others, hav ’6 ehriched tbt' year preceding the scssloq 
of July fast. 

The report concerning the tifathematical transactions o€ 
the Class of Science wks given by Delambrc. ^ ' 

The antient In tSe (fue^Hon- which hL<i si’tsCn on the s«bjoot of ih« 
ciT/rrcln'*! L- oP* flejcTce Jltt ‘Lapihtfd, ia 'wJiicS' ibfe wiis,' * 

land was erro- oftWetror tottiMittttf fh 1736 is Wl| 4 lred Wbc^'flece#-' ^ 


An romica.1 

JJOtKtS. 


ncous;— 






tJained, 
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Mr. Lalande has sought in his long experience 
for facts which mi^ht answer that purpose. He has re- 
marked, that at that time the use of the telescope of 
verification (lunette d’eprcuvej wus entirely,#unknown. — bccauscihc 
T^i« very' commodious and simple instrument, which 
might t>e supposed of as early an invention as the appUca- was not tlicn 
tion of telescopes to sectors and quadrants, 4a more known, 
moderi) than might he imagined. We possess theadvan- 
tago»of this, as well as of many other article^ of daily use, 

Without inquiring after their inventors. is mentioned 
fur the first time in the edition of Lalande’s Astronomy, 
of (76 1. In order to verify the parallelism of telescopes, 

Hougucr adopted the use of two pins or studs, which were 
mulwally to be changed in place, in order to ascertain 
whether they had really the same height. He himself 
made use of a more imperfect method, which is still less 
entitled than the studs to be put in competition with the 
proof telescope of Lalande, which is at present universally 
adopted. We do not know whether Graham had some 
•quivalent method of approximation to verify his sector. 

Maupertuis makes no mention of any such thing in the 
chapter wherein he treats of ‘ the verification of that in- 
strument, and this neglect may in part explain the error 
which is imputetl to him. 

Mr, Legendre has been busied upon a quostion of ira- Spheroidal tii- 
portance, though of rare application. Ilis memoir is angles trcattxl 
entitled, Anat} pf Triangles traced on the Spheroid.” Legendre, 

The ^arly astruuomerb who measured the earth with 
sftme ekapluess^ considered it as a spliere ol immense ra- 
dius, in comparison with the small intervals they proposed 
to a«certain. The greatest side of any triangle in these 
opera (ions does not exceed 60,000 metres, and the did er. 
ence between such an arc apd the right line tlurt would 
connect its extremities, is scaj^ejy two decimeters, or 
theihi*ee hundred thousandth ^rt. It was therefore, 
with reason, sopposed that triangles of so |uifiute a cur- 
vature might be considered as right lined. 

In the faster operations wherein; if was soiig^l to^doi- 
termin^raoro exactly the between ptsm&h 

trial l^ob^^nd % perfect sphere, an atteatioirto aoonraoy 
farther. The triangleafnrined al the i^nrface 
^ . of 
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ofithe fcarth were eopsidered as very miniate |iertioiis 
a sphere, whleb, In aiU the extent eaek triangle 
confoundi d with the spheroid. 

Doel^ 4 Ihs supposition^ though less ti>acctii;ate than the 
preceding, promise all tho i^edsion which it frir^to 
expect from it ? and sinca it is a spheroid uh^ich is t& be 
measured, why not calculate the triangles as spheroidal ? 
This question is so obvious that \t mtist at ou<^ have 
oil^red itself to the astronomers charged with the operas 
tion, and to each of tbi* learned men, united trom flic 
Sliderent jmrts ot Europe, toe;^aiuiiMj and form a jndgt- 
ment of the work which hod been executed* In one of the 
hr St meetings of the commission, a learned foreigner, M* 
Tralles, remarked that the bases of Melun ami Perpignan 
could not be simply considered a^s aics whidi should be 
throughout in the same place, but m cuivcs o( double 
curvature* This mnark was made by CUithut abotc 
fifty years before ; but it was always tiiought th%t i 
efieet of the double curvaluie could not become ev^ 
Uttle perceptible, unless upon intervals much greater -feaii 
we can dir«w:tly measure ; ami it was conclmiud that con- 
siderations of the sphcioid would only atUl an useless de- 
gree of complicatiofi to calculations al too cinaplei^ 
In fact, thespberoid diiferb fioiii the sphere much Ie6sf||||ijii 
the sphere itself does from a plane. Now the sphe%|Ci(y 
of the triangles does not aitroduoc any term^ into the oaU 
culatk>ns but those of the second order ter the ongJi-s, 
and of the third for the sides. It was therefoi^ iiatuial 
to think that the terms dt^-‘cndaiit oudhe sphorend; would 
be of an order more elevated, and still less sensiblc^ou ac- 
centni of their extreme miautenesh. But uo one yet ha^i 
irritten on the subject; it was not to be supposed Uut 
the astronomers would rest contented w4th vague consi- 
derations and a siiTip,^ probability* This point, they 
InfcHTin u$ will bo foundmiscassed in ihedi’ticle Calcpla- 
tiort of Triangles,*" in the scftopd pf the Meifl- 

dmn, at present in the presa ; in which if will be 

oonsldetatiqns «of great iikii^ieitymld 
.f^MuWy throughotit, the difibrebeb 
iqibeiieal and spheroidal angles of" ifee ftwatest 
tvkaiglas^ is aolwae sixtieth 'of a 
'' doable 
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double curvature does not change the longest ofthelr sides 
nearly so much as one centimetre. These results are 
confirmed, by anticipaLiou in the learned analysis of Le- 
gend re.»' 

[The. Conclusion of this Report in our ne iii ] 


t tiu'ri'^ihf oj (* . 

The lor,‘ign J ournal' gi\ e nceotmts of the ik'W model- 
ing of the eoustiiiitioii of (his t^iii^ ersijy, under tin* 

Prussian government, vvhieh the disastrous events of war 

have since sh tht n to its centre. 1 shall not copy this 

part of their intellige ice, solnih likely to be perma- Mayer on pla-. 

nent, but ‘-hall corifine iiijrM'K to I'hc l^o(i^*e of the iirst nciaiy' affinity 

[lart of the M teorologic iiescarcues, nhieh Professor “ 

Alayer has reail to tlie Soci<‘(\. 

Jii this paper he (reals oi the chemical atlinity of the 
heavenly bodies, or the iiitbienee they ap])ear to exercise 
upon each other independent of gra\ity, which intluencc 
is maniftgsletl in tiuir atmosplu're^. lie particularly at- 
tciuL to that ol (h(‘ moon e.pon ours, ^vliich leud-;diim to 
treat of globes of lire, ami stones, said lo Inne fallen 
from iht‘ sky. He lemarks, tliat almost all these [)heno- 
niena have taken ]<lace m iieii the moon uas near one ot 
its nodt'S, and in that half of its orbit in uliicli its light 
is on the wane. In the cases wiiich seem to o[)po3e this 
observalion, the couicidcnci’ of the pas age of the moon 
through one ol these nodes, with its last quarter, took 
place tlic preceding lunation. Thus it was in 1803 , in 
the lunation which preceded that of the show er of stones 
at L’Aigle. 


Academy of Useful Sciences at Erfurt » ^ * 

In the ordinary sitting of the Academy of Useful Sci- Ore of 
ences at Erfurt, on the 4th of March, M. Bucholz pre- 
sent^ud a memoir, transmitted by M. Tromsdorff, intitled, 

<< New Experiments to afiord a more accurate know- 
Udge of the Ore of Platina.’’ The author endeavours to 
VoL. XV.»— 1806, 7^7 rcconcHtf 
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reconcile the r^nti ^ic^ons of the English and French 
chemists relathe io tJ ^ inoial. After a long series of 
f experiments, ho has toiir 1 that Platina, in its crude state, 
contains ahso four o^h^^^ metals, osmium^ iridn|, rho- 
dium, and palladium, and ho gives the characters of 
each. 


Iceland crystal. Professor Bernhajoi com »tn v rii< rose-. ''rhes on 

thedouble refr<icti n ot Ic Janl r t ’ ih" ’vstal. 
* , luod cjrb <-ori‘nt In i h 1 » ’ (0 i, p o. 

noxaeni ^^uh •; io. o ’ lo been 

done. 

Lycopodium. IVJ. Bucholz c< ito** ih (Xpori- 

nionts eu tlic n * ^vhlc^ Hi* 1 new 


vic\> s roTpen tin , svigot. ]e p ' n*"’ of 

lycopodi»rij omn on 'oiiti ^.rt of . t uil, of a 
brownish } i h i\v coh n and soli. hi in.' uhol. 2. A 
portion of v: i. ofabrown- 

ish yellow ro'Mi an* insp ;<] f i-b' < The si bic, 
after tre. mem wl n c^'h .? d .a ripear*^ entitled 
to be confaideu'd as a jeonbaT piodmt thi vegetable 
Vitigdom. t> The yo’ ish a{>'K*aiiancc of the seeds in 
lhi'> la^l st.ii ’ ' .ndi lU (he nuion of a kind of 

pigrno«\t u .a tl' ' ’ 'irn > of the seed, or at least a 


Prize for the 
best theory re- 
specting fossil 
benes^ 




VviyiidonU* • nidibient parts of this seed. 

6. Mis tin o' hdf enters into ti.e composition of 

thiN 1 cd sv hlcli rt h rs it so speedily combustible, and 
causes it so imaiediately to separate from wifter. 


"^rf 


M. Caula, Bank^cr to the Court of Wirtemberg, has 
offered a prize of 150 florins (13 guineas), for that 
explanation which shall be judged the most satisfactory 
on the subject of the fossil bones continually found in the 
l^ingdom of Wiriomberg. It is not simply a critical dis- 
sertation which is expected on the differmit opinions rela« 
tivo to the eFf^nts which ip^y have transported theso 
remains of tjie animal kingdom into the ptacea whern 
they i|re noyr found ; but It is most pai^teitlirly desired 
thatstane duciddtion should be glvan frottn ^e chemical^ 
deeompoaifion and connection of^hea^ boiifss. It is ^de- 
sired also, that a deduction should be made of the cha. 

r^ictcristle 
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ractcristic cpoclias of ihtir ( aI ‘ -at' < he geologic 

proporfions of the siircf'ssn, tiala in which 

fhey take their oi'igni, in tjrcK'r t juihiish upon those 
data ixjft{vr)ndi\mcnf than ini' hentoforc been made 
concerniii^; i/uj i'e\(da<ions our i;i may Jiave uecui 
siibjer!-;'.! to \ii(r r'-g . '1 tu thr aioi. i . If Mill 

tliereio.e ire m^'es^a! ^ 
j)nrpo^' , to riiii'- n >iir k, ^ 

! h . ’>■' '' )ii, I . * t 

bnl^e, ^ ^ '.v the ‘..i 

N\ilh r-' pe : 

;a'-sia!< 0‘ rs • ‘ > 

Mho I oi to ’>. ' h) the naiur 1 hijhr 

aiUhi’i*' ^u[’ « HI. tor' o J ilie la(‘ ’ en’-tt 


r* ^ 


V v ejoishment of tliis 
i f(‘ (h’h'riiiiiicite ,Sj)c- 
j e i' to O. IvitOW- 

’ ' on . i jf tlscse 

ttunal Oi.'O i’lsily, to 
the rank 
ji‘ the 


IS e 


Y; ir ,ii. h .>f A ;.rjl ! s:, . 

an luo’ 1 *50 u hhan. iv* , iri r,hie]; it M^as chn oi ; 

said that . ' -esa i - hi;J) r,-jO}fa(. >]i in .soeral scn'ncc,s 

discovered, lilfy years >eu)ark de pericul of 

2S0, 000 years for the re^ 'rn (d t^'^'six plane' the same 
point of the hea'.cns, vtiiii In 'o^lniou dr reon is re- 
ijucsted to be given in tlie A'. Kiie ’ y ewj jh' of 

M- Milliii. The number of n \Jlo - I . ^ <'V t’-e 
German astronomer for each of <he pl’ e •• have been 
reducc'd info seconds by Laland(* Irotn * ^e revohiiiops ai 
at present knrrw n, and are as under : 

' Mercury llt)2577 88:;dl3509S921 . 


Venus 455122 SSdahpjfhSfi 1 18, 

Earth 2"0000 8<S3.>9 10080000. 

Mars M8878 883594tio 1 1)500. 

Jupiter 246 1 a 88359 405 14 4 IS. 

Saturn 0510 8835940558608. 


M. Lalande remarks, that these numbers differ so little 
that tlie deviation irum the same precise miinbcr of se- 
conds in each sum of revolutions is not greater than the 
uncertainty in the kno^n durations of those revolutions. 
He therefore considers the return of (he planets in 28^,000 
years as a curious result, and is desirous of kiiowiitg the 
name of him who had the courage to make such long 
calculations. 


V epo- 

io,oo» 
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Solftr Spots. 

Iblar tpoti. M. HiiUz, a Prussian Astronomer, of FranWort on 
the Oder, has published an Opnion, in August that 
the sun at that time was undergoing a considerable 
change. His opinion was founded on a number of spots 
occupying one-hftli part of its diameter in their length 
, and one-nineteenth in their breadth. These sjiofs varied 

' in their form, and were perceptibly changed in the course 
of fwo or three hours. 


To Mil. Nicholson. 


Sir, 

I shall feel particularly obliged to some of your nu- 
merous correspondents for information, thvout^h the me- 
dhim of the Journal, respecting the manner of dissolving 
the elastic gum (Caoutchouc) so as to render it applicable 
to form a coat on silk, See. for surgical purposes. 

I am, Sir, 

Vour obedient servant, 

Nov. 7, 180d. A CONSTAxVT READER. 


RECORDS OF LITERATURE. 

The prospectus of a new periodical work has just been 
circulated, entitled. Records of Literature ; it is intended 
to present a general statement of the progress of know- 
ledge in all its departments ; and, by giving a brief 
account of all works announced or published, to form an 
Index to the Literature of the World. 

I will examine the principal chemical laboratories^ and 
if the subject should appear of sufficient novelty,^ after the 
general descriptions of Lewis^ Macquer^ Lavoisier^ Bris* 
sou^ hgtd others^ I will give a notice as requested by our 
eerrespondent X K 
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ARTICLE L 

Oh^ervatiofis and Experiments to shew that the Effects 
ascribed b^Mr* Dispan to the perpendicular Descent of 
Hoar Frost are not so general as to support his Theory, 
In a Letter from John Gouoh, Esq^ 

To Mr. Nichoason. 


Sir, 


Middkshawy Dec, ^thy 1806. 


J\N ingenious memoir on congelation in Spring and Olspan on the 

Aiitumn appeared in your Journal for November; 

which the writer, M. Difipan, meations certain experi- to the air mi 

n^ts on the authority of a Parisian philosopher. He^^®*^***^* 

wis^formed by this gentleman, that if sexeral plates of 

water bb p the iiir ia a frosty eraaing, d|i# of 

mMch is tw ii ai y iiiai » jane of glm. fto* i»e water ia _ 

^ open TessJwiiM ti^eootilts o{,Aba ’ 

cai«red plate wiU reeui|i|^. nune pertoiwalto 
' dtoeAed, Iblt tk* erodog, at^ 

a modesate ^ froader than 

VoL. Aaa ' itself 
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Experiment to 
determine 
whether the 
freezing is ef- 
fected by an 
Action perpen- 
dicularly 
dv’Wiiward. 


d-'j ’lul 

p! O’ (. so. 


( he r ictb iudi- 
< ate that llu: 
superior ttni- 
perafure of a 
dwelling house 
irnj>ede*i freez- 
ing on the 
groimd near it. 


itsdif a ring of ice will to the cirenm- 

fcpcnac of the plate in the morning ;^T)nt the water im- 
mediately under the funiiel will retain itsflhiftity. 

J'hc perusal of M. Dispan’s ingenious essay brought 
st t cral facts to my recollection^ whi^ rendered the accu- 
racy of (he ])rcc0ding narrative somelvhat disputable ; 
but niciiiory too frequently preserves the outlines of 
events, while she neglects to record collateral circum- 
stances of importance; 1 therefore resolved to try the 
merits of the Parisian’s relation by cx])ornnent the first 
opportunity. This design was soon acc(>in])lishcd ; for a 
suitable occasion presented itself on the 2 1st of Novem- 
ber. 'I'lic eu'iiing was perfect^ calm; and 1 found the 
'‘op})ci* fiinT\el of a rain gauge slightly incrusted with hoar 
fio^t at 7 P. ^1. A sauccih containing water, was irnme- 
diaiely placed upon a staiul in tlic middle of a garden, 
one half of thi^ \cssel being covered with a pane of glass, 
w liile tlic other remained exposed, and the distance of J 
of an inch separaticl (he glass from the water. The 
evening proved very favourable to the cxi)erimrnt, for 
hoar fiosi fell copiously upon slender bodies, such as 
gates and pales, as the night advanced, but the gravel 
walks of the garden remained wet at 11 P, M. 'J'he 
saucer was visited at this time, when it was found per- 
feiilv eo\er 'dwi(h a fdm of ice, and both sides of the 
glad's w no incrusted with rime. The film on the saucer 
giew thiiLerin the course of the night; but the vessel of 
V. a(4.'r whicli stood upon the sole of a window' in the gar- 
den remained unfrozen in the morning. 

Were the preceding remarks submitted to the consider- 
ation of I\l. Dispan’s friend, perhaps he would say, that 
the lintel of the window protected the vessel standing 
under it from the frigorific particles, by interrupting 
their perpendicular descent; consequently the water re- 
tained its Iluidity, being sheltered from the influx of 
minute bodies which constitute the true congeU- 

tjon. Tlic experiment might also bo r^eclj^^y the same 
philosopher not without aome shew oC rtiasnu, for it oVi- 
d^uitjv answered hif cxpcc^^i^ in one instance, though 
it di'-appointed them jn aBUithcrj,. samo objdetiofls 
may be urged, with equal effort, hjr VWho suppose 

V that 
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that congelatlo^J^ Spring and Autumn by hoar 

frost falJing ,pcr|p|l^dicular]y from the atmospliere; but 
the inornijpji^l^jth^ 22nd exhibited appearances which re- 
concile the i^pparent conit&diftions of my experiment on 
l)rincypjes/ The roads were dirty, iiieni7. 
sequence of awe^ofvery tempestuous weather, and/he 
surface of the ihire u,pon them was slightly frozen; but 
the smalb/COlleqtious of water and nnui which were found 
nciar the liouse remained untouched by the frost, even in 
situations wheacthe eves of the building could not pro- 
tect them from the iierpcndirular descent of particles 
falling from the atmosplicrc. The Ibrcgoing observation 
induces me to conclude, that the &ii[)erigr temperature of 
the house coniiteracted the feeble ellecrs of the frost to a 
certain distance from itself, and raised the temperature of 
a vertical stratum of air above llni freezing point ; now as 
tlieyessel stood on the sole of the window, on which iny 
observations were made, it w as v\ holly surrounded by 
this warm stratum; consecpiently, the water contained 
in it could not freeze, while the saucer in the middle of 
tlic garden was exposed to a degree of temperature lower 
than 32'^. 

I am farther conxinced of the justice of this ronclu- Hl-uks and 

sion by having frequently found that houses and strong 

Ti 1 11-11 I • } “e.it and coal 

walls do not heat and cool with the same celerity ;?s tln^ as quickly as 

atmosphere. This aj>pcar.s to be the reason why ‘‘light the atmos- 
ftoslsare found to prevail in Spring and Autumii i/i ttie 
open heltl.^, which do not extend their effects to towns ; 
while, on the contrary, exposed roads aie frequently 
observed to be w'ct and dirty after the conclusion of a fit 
of severe w eather, at a time when the ground dose to high 
buildings remains frozen. To prove that this was the 
real cause of the contradiction apparent in Tuy experi- 
ment, 1 repeated it on a subsequent oi'casion Avith this 
addition: two Florence liasks were exposed to the air, 
one of them being suspended on a tree in the middle of 
the gardeil^ and the other on the branch of a cherry tree 
near a pat of water standing in the AyinJow mentioned 
before. The flask in the middle of the garden w as soon 
incpistcd with rime^ and a film of icc had been fomned in 
the mean time upon a plate of water standing in the op.‘vn 

• A Aa 2 air; ^ 
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aJr; buf Testel m the pc^fei|et|y 

|ia||| Hie teik on the neighboiiji|l|^^|^^ treO Was 
with dew, bmglHpitouGhcd 
TheParidm Semal of occur- 

wnvctf^biy ^^<^9 theyseemi^ opposite iWliMft of 
osiadem^or- m> experiment with ease; iPlIWfore say, wlth- 

StttccT^”'" out hesitation, that the experMMMi^ of^ll(kl5i||»ian philo- 
aopbcr happened to be made under droii»ii#IM ^hkch 
proved highly favourable to his hypothesis* 1 vefitore to 
make this assertion, because a saucer of water, one^half 
of which was covered with glass, evidently comprises all 
his experiments in one ; it also rel^fteo them singlyy hy 
shewing that congelation took place under the pane of 
glass, as well as m the exposed part of the saucer. In 
Older, howe\€r, to give an additional proof Of a fact, 
which IS almost demonstrated by common observation, I 
took the opportunity of a calm evening vihcn the frost 
■was very gentle, and placed a cup of water nnder a glass 
bell upon a stand in the middle of the garden ; at the 
same time a circular plate of metal, five inches in diameter, 
was suspended hoi izontally over the centre of a vessel of 
water, which was considerably broader than itself ; the 
distance between the plate and tiatci was about t\\o 
inches, but neithei the be 11 nor the plate prevented their 

With ICC, It ’Will 

cover. no’vv appear, that congtilation is not caused in Spring and 

Autumn by adventitious particles of any kind falling 
from the atmosphere ; on the contrary, vernal and 
autumnal frosts must evidently be ascribed to the com- 
mon eftect which is universally produced in water by a 
temperature less than 32^^ What is still more to the 
present purpose, water, may be concreted into ice, in 
circumstances under which the aqueous pait of the at- 
mosphere cannot be converted into hoar frost ; so that 
there is no necessity to employ tlm Iwtter production as 
an agent ooutributing to th© formation of the other. 
The tiuth of what is here advtuced will be proved by the 
followkg i^RfiktiHieiity made !>ome ^IMrs ago-. — 

Congelatton m Having observed a quaiini^ of wet wooHclli yarn to bo 
wherrho^ar^^* frozen, which W%s exposed to a luoderate north 'l^iiid 
could nfjt Upon the rails Of a weroden bridge^ I vutpended a ther-* 
"Lc formed. ( ^ mometcr 
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mometcr in front of it, did not doficend lower than 
Sd**. We have hei^ Hll |iMft|taee of 0 Q||!f elation where 
hoar frost could snapecl^ evaporation to 

he the cause> themioinelor »i|M m water of 

36°, and'l^l^i^ipyil^n to the bree£^w|>ail Which 
morcnrjiiPI^' and a film of ice formed on /he 
bulb In Wl^ort time* Two small parcels of wet yarn 
were also placed in the same situation^ one of tliem being 
inclosed in a corked phial, while the other remained ex- 
posed to the wind ; the latter soon became stifiT, but the ^ * 

former continued soft for the space of three hours. • 
z^Thc experiments detailed in this lettei* have convinced The theory of 
me, and the same evidence perhaps may convince some 
^f your readers, that M. Dispan’s theory cannot be re- ^pon. 
lied on ; for water has been shewn to congeal without the 
assistance of hoar frost, when the freezing powers of the 
atmosphere are very feeble; which appears to bo an un- 
answerable objection to the theory in question. As for 
the phenomenon described by M. Dispan, perhaps it is 
nol very uncommon; at least I have known something 
similar occur more than once on a part of the river at 
Kendal, Avhere tlie current is obstructed by a weir placed 
a little below a stone bridge. The expanse of water 
lornied by this impediment is occasionally covered with a 
sheet of thin icc above and below the bridge in the course 
of a night of calm and moderate frost, when the river is 
low and nearly stagnant ; at the same time no symptoms 
of congelation are seen under the arches. I have always 
attributed this singular occurrence to the same cause 
which preserved my water pots on the window sole from 
the Irost ; that is, I have always supposed that the supe- 
* rior temperature of the bridge prevented the two sheets 
oficofrom uniting beneath it, nor could conjecture fur- 
nish me with another reason. M. Dispaii’s memoir, 
however, suggested new principles ; and as there was a 
possibility of error on my part, I have endeavoured to 
throw fresh light on the subject by the experiments 
which arc now submlMI to your consideridjon. 

I remain, &c. 

JOHN GOUGH/ 



346 


iMrnorEO clock . 


^ At ^ 

iscripHon of an Eight^ap improved 

'^Inking Part, by Mr. Henry WAbn|>.^tSf^^or(/, 

Dorset bhire *. 


The 


Improvcitcnt striking part of this clock is so far simplified, 

and simplifica- thkt the whole ti;ain of wheels used iu common clocks, 
strJkin*^ *^art of barrel and weight, are entirely super- 

clocks.^ seded. 

The power necessary for raising the hammer is obtained 
from the pcnduliiin. 

AAA A, Plate X. icprcscnt the front side of the 
frame. 13, a cock in which rests the pivot of the pallet 
C, a brass aim lirml) fixed on tin' same. D, the 
gutw'ii. 1 ; pallet, and E, a thin plate of bras';, both 
rivettod on iho same i ollct, which turns on a smaJI 
fixed in the arm C' ; tlii> brass plile has tao notches iu 
it, atr/^, in nliicli acts a '>IciKUr spiing F, fastened (o 
the collet of the arm C, by a small ‘•crew, and serves to 
keep the gathering pallet in its proper position. G, the 
cork of (lie hammer-bar. H, the hammer-tail, which 
acts also as a hook in the teeth of the rack. J, a bVa-^s 
arm, or rather a lever, which lies behind the minute- 
wheel N, and is fixed with the hammer-tail to the hani- 
mcr-bar means of a pin. K, the flirt. M, the rack. 
N, the minute wlieel. O, the hour wheel. The bridge 
and snail are the same as in a common clock. 

The operation of this work is as follows. A pin is 
fixed in the back of the minute w heel N, and as it re- 
volves, raises the lever I, by which the hammer-tail 11 is 
lifted out of the rack, the rack is then at liberty to falL; 
the lever 1, by bearing against the pin, returns gradually, 
and prevents the hammer from striking the bell. 

Before the pin has quitted the fever I, another pin in 
the frxint side of the same wheel begins to lift the flirt ; 


♦ Communicated to the Society of Arts. Sec their Vol. XXHb 

when 



raMli4ii a si^daxit it U let go hy the pin, impwaaefn 
aii4faifs aa Iha gatiioriiif pallet whieU forcea it into ^ 
tfco^aak| it i$ ifiwwptlti' front nii^^g Oijt of flie rack by SrScll^pait of 
ifral|»rift ^£7 bat^ got info Hia k of tlie brns eiocko. 

oai'lbe 

ft» thoowO tii 0 #o» from lofr^to tigkt, fl ^ays ItoM or a 
tOotii> and tarries ii along with it by nieMi^of tli^ hii 
inertiw of the pendidnm, at the same^me the hanger* 
tail It raiiedt by ano^Msr too^ of the rack^ and on ^ift- 
tingit thehaihiner strikes th\^ bell^ ^hen th^ arm € 
gk^ering patttt from to left^ 

T^k is prerented from returning with^ by the tooth 
reeling against the end of the hammer^tail, the pall#4s 
^ then carried over another tooth, and at the next vibra- 
t|on moves the rack and ham^r-tail as befor^j thus they 
continue tb act alternately orfeach other tilT the rack is ^ 
istbck malkes one Strbke regularly at bvbry 

Id order to disengage ^e gtthediig pallet, there 
is iied In ihb raek at e, and as IdmfbfS the last tqoth 
of the rack haS got past the hattlmer^tall^ the shoulder of 
the brass plate E, ulilch Isr livetted to the pallet, striked 
agajmdldib'pin c,"'ai|d lilts it out of thi^ rifk, thb sprhiji^ 
into tbbjiotth «, and^prOrmits'lt n^otn return- 
Ing^ thusr^tt i^ietukihs ^etached, and pendulum hOn- 
tlnuk tbiibrate tdthouif obs^truOtlbd. Hie Ml of 
frie^dulum WeIgSi illbtfr ^ ouncSaij 

and tftb" Veteht Thtfei ta|^a rfbad 


is, tbai 
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094 of otbersi aB#i ip^^jgr tlito % ftooti whmM 


Sjwond^Thft ffee 

fo^y the s/mPf . «9Pe it ioir}p> 4iiiNr«9t p phP 
fiseki, for oa fp 4'oa{i||«}r, l^Mirfr 
ank moro«o A^plten. lO ««IAt 

Tkint^TlPMil conaefppce p lt« jinplick^, it p »p 
UPdOrto be <>ut of Tepair* a , h • 


J'Ourth'^'That it jcan^be ausofiMtoediiir «9asPeni>l^ 
Ion expense. . 

' Ii£N&¥ WA&P. 


■pi)#.'. ■ ' ■ ">i!Hillllte»! |||.'» 1 I iwA.'. *»^.i 

in. 

* 

Deicription pf a ^odel^ for eUvaiing uni «tijp#ppf 
Water, applicable to the use of Canal 
preventing the uiratl zeaste of Wiar thaftfh, 
reettonsfor wprfpng tipt same. Bp Ri. $Ai^Kie»(** 


Impforcment 

to save witer 
in canal locks 


I . ^ ^ ^ 

N folate K. C h si^i^posed td reyr^ei^t a lo^lf. df 

tlie common confitmclidu, Whoso lower ^s^tejs 0|iqii 
towards or into tW Vnd its upper galea A, Tcj ogep 
towards the upper or higher J^vel of the ean^; l>isat 




follow caisson, or w 
walled charabei^'^r s|dcuU)ck|^^^1 
down ther^jlii ; f is ^ whij^ forms ef 

between the lock and the caxss^OIM^bi^ ish 

can H^o^Ipsedhy a shuttle fitted^ tkero^o, whan r^jp^i^ed- 
Pour stmtdards,^ e, <?, are ftrmly fitted od Ih^^rpnud 
i£ud Waifs of the looli^d chamber ; and |oar poMt^i 
arefi^^f^tije/oaarc^j^ers of thi^ (;9fgp9ii 
terpato in)||> Of itp^rdi'^d yostp ^ frapp a tmi 


.rr- 

6 rest, aO on io I 

fi:*inn*.C. 

<£o j|HHnn«^ 

■ ‘V ^ ^ «P 





oj^At iockBi 




Into ft cur?e^as showft 
it^^ l!he figures* B A^ is ft euifiage loaded with two heavy 
1<|#I^ 6h Ibur Jaw wheels, 

circYdtilbreiices like saA pulifli^, 
the h^m ^6n fjift aud a] so ©at 

the. carriage cm tNMdVaWxi aldiig upon 1^^ i iha dist^te 
f| theftftlds of thifiv wheels is sitOh, that When the Wii^ls 
at B rest on the frame over two of the po^ts c, tho 
wheels at Ai shall at ^IHe same tlih|i¥est Over thft other two • 

pos4 as shown in F^. I ; and wtien the wheels aJt*B 
^jll£^omr imoM^ike standards e, the vakeels at A shall 
^at the same time rest ovet theothet two Standards e, e, in 
Mt In order to w<Wk the model, the carriage must 
be brought into the position shown in Fig. I, and this 
can readily be done by stops, ^which are provided in the 
proper places on the curved bars, foi preventing the 
Whei^s from rolling too fat; as much water must then bo 
pout^ mid the lock C, fts will fill it eftaetly to the black 
lip,%!^ (fy withimttle the same ; and if the table on which 
themod^ standa be not level, small we%e9 or chips 
mustibe put under the model where necessary, until the 


{furfimo of the watei^ exactly chrrespond^^ all round the 
lock, ‘^ffh the top WAlei'-'niark or ^tie above-mantioned ; 
^ftnil4 HkowSse bo ob$erve(l, to $laco the model across 
^ that the wj^ht fty when hung over the puU 

9** d> “my be ftt lihUrty to dciscend* Then hang 
twO|!fOUhd weim4? 1%^ 1 3 by the lijpc over the pnU 
lejj^ and the carriage, or 

be^^pflESfeirwftrd fnlo the position shown 
at Fig. % and the tili the lock C wfU pass ihrough 
the Id bwoj^^n|> ^e caisioti B, and.ils surface in 

the lock Will desjccnd to the lower l^el. Ag^Sn^|jy 
tO the loi*% the wiW 

agum bj? broug|dr back^ the caisso^ dep«54»e4, apd ib^ 
Wfttor^^i^ed ^tWongh the the 

i% tlw as C* . i 

tiio 

ftpplartion «o '^ovo ihe^ 
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improTcrncflt tie lock is taiaedl io top watcr-leVcl d; ^ tipper 
to sAvc water ^ ^ are thed rea4ify opcjiieSj atid( {hb bddt boated 

in cauH locks. . thfe tlOjtp, tma 

aib boatj by w itbdmwhi^^ tV joad iVitn the^’ibaiaSoii»"'ifl 
lowered to the lower J9vel^of tSt^ctdlaLf.'^ ^ Hie Ib’irer 
2*5 I, are thcn^dpcncd^ aod tlir boat Hiiafed^ftOib the lodk 
to the lawat ibis operation of lowering a boa# 

it ib vovklent, that so f^r from th^rb feeing k tfaste of 
water, a weight of eqtial fo tUe boaf and its load 

iaiaWd from the loAver to t^ie upper oanad^ for when 
the boat at the npper level hirst enieW the Idck, 
weight of w^afer is displaced, and forced ihto the upper 
caaal. And again, when it is doatod into the lower ca- 
nal, as much is again from that canal displaced, and 
forced iido the lock* 

(Tin the sam^ principle that water is gained by a de- 
scentUug boat, as above desc»*ibL‘d, it will be Bbscrved, 
that no waste ensues in an alternate pas<?agc; addtWt in 
an ascending passage, a lo^^s of water equal to the bobt 
and its loaxi only takes place. ^ ' A 

It should be understood, that as canals arc sbnietinw^i 
more or less full of watcr^ locks on this principle irtWst bo 
constructed io raise and deprei^s, to tbc gtehiest OYtrem^ 
that ever happen, from the highest high-Watet, to' tlic 
lowest low-water mark, and that being so constructed, 
tVy will apply to any intermediate heights; the curbed 
plane u being fq^med, to adjust ahd roitnterbdSahce the 
ineUuationof the wh^isls on the Othqr plane' tty thereby 
maintaining an equilibrium, a% ahy iii temhdiAt^ hMghty 
which the water in the canal may hstppen to be at. 

Having described its manner of dp^atiug^ I shall ex- 
plain attd comprise cause^ and cflect ; for which purpose 
it may be requisite fi'rit to State, that the load of th^ ckr- 
Hage B, A^i, ie fifty^ silt pound <?, which weight, whtm ad- 
vaticed, presses dtrecflj over the parts c, c, c, with all 
ita ^r»fity ^bearing on the calssop^ but w^n the load is 
drmn It yei^ entiiifl|^ii the feted’ stadd^ds^^ 

A A whole eflfei* W 

JNow; if ^the model properly to ihislkk, hm 

found, that a two.i[ioimiiwe% 4 ;f luifpoal^ pul- 

, ' " ^^4ey 
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ley itt cither cnd^^ will jjut the carriage in motionj and [mprovement^ 
thereby raise ord.ojpjeSB the water in the lock, and that to to save water 
weight wilV'dcscend sixteen inches* 
descending sixteow inches, may be 
iloHOted l^c <M^aS0‘Oi: power to produce the effect. Far- 
ther, H follows, that this two-poundly weight dcscenjfing 
sixteen inches produce the same operation as fifty ,.siK 
pounds laid in the caisson would perform, and this sink- 
ing bf the caisson O may be denoted the direct effect pro. 
ritjeed by the^twro*poitiid weigh tf Xhe indirect and requi- ^ • 

\^ite ofiect^being fhat pf depressing or elevating the w^tei* 
ill the dpek C, and the comparison thereon will stand 
thus i the surface of a body of water, of an area of 
twenty-four inches by ten, is raised about four inches 
and a half by the power of two pounds descending six- 
teen inches ^ and, vice verm^ by reversing the power, 
the water is again depressed, 

. The shuttle between the lock and the caisson cham* 
ber, willxegulate the time of the ascent or descent of the 
caisson. 

R. SALMON, 

Wehurn^%%d Aprils 1805 ,# 

CuxuLKs TaYIiOIi, JBsq* 


In reading over tbf oppy gf the phpar winch I hastily 
Hdrew upj and with my model, I observe that I 
omitted making apy remarks on its applicability, itn- 
provements to be made in the carriage to facilitate the 
moving of the load, and on the different other ways, be- 
sides one shewn in the model, by ^hich it may be put 
Inaction* 

Itwill readily occur to every cogiiiedr^ that this sort of 
^ lock is mot confined to the partfculdV shaj^ ofthe model, 
lOr t^wy particular form. Th^o bhision chamber may be 
^ac«^,eodwise to the loch ; may, he of shap^e^ aud 
placed at a nearer or fuir&er d|$i;ao^o^ as#bay be re^ 
cfuiapeii ‘ ^ ' 

Icugth an^tuotements of the^frames 
* . . Babt in 
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Improvement 
to save water 
in cnniU locks. 


tKl^Xh, topics. 

in tlic model, boxcqiiived ip. praetk?^, it 

will appear that the lepgyi pf timbers at large -will not 
be such but that sti-engtJi .sulicimit may^. b^a obtained for . 
anirtoad. It i.s also evident, that,^. aJthougli,the -^jCrtLine* 
consist of 6nlj tw o bearers in the 

ail ^number may be introduced^ p£p:aUel fsach other, 
and as many wlwl^a as bearers. , ^ y ? 

In |hls operajion, the H itself ct>% 

tribiites toward thecifect^ which inr^oimnoncase^ is other « 
wisej, as generally theib js ap. objection to great 
wefj^ht ropuired to ipake a carr^iage sofl'iciently strong for 
any extraordinary Jlherc iS po ^Oubt but, 

by an improvement of the carriage, it may be made , to 
require much less thap thq^ppwer used in the present 
model. The mode I sho]|dJ pursue would lie, to make 
the load in the whe^s themselves, tliatisto say, the ne- 
cosisary load to produce the effect should be two solid 
iron cylinders, running on as many bearers as arer^ui- 
site, and to hate a frame or carriage for the purpose only 
of connecting the cylinders j by these means, the sfrength 
and friction of the axletrees u ould be reduced very much, 
jsnd the means required then to perform the operation 
would be only to put the body |n .motion, and to over* 
come any little obstacle or irregularity, that tha> periphcf* 
ries of the cylinders would meet with in their progresss. 

The advantage of rollers over wheels has been ad- 
mitted, even where the peripheries of the cylinders were 
in contact with the incujpjbent weight resting on the top 
of them, as well as with Uic ^uppprtiug plane bdow ; 
but, in the case above suggested, they have more advan- 
tage, being only in contact with tb®,, upholding frames. 

With respect tOvits operation, if any objections should 
be found to the gre^|lt po\i;er that would at largO 

be required, it will occuy, that various othey means may 
be used to put tbe, carriage or load in motion ; some 
without any loss Of w^er, and others with a trifling loss, 
com puyod with what ibb Joc]t /fhus^ wheit thej 

caisson is up, if by acock a portion of water be let into . 
it, the eqiiilibnumvwy^^^^^^ d^troyeit, the caisson will 
Muk^ and the water In the lotsk ’be raised. Again, if by 
a phmp, or pther ibbans^i the wat# be returned fripm the 
^ ^ ^ .caisson 
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raissonto tlielocky the i^aisson will rli^c^ and the load of improvcmeiit 

itself recede, and this would be without waste of water. save water 

To pul it in motion ^with accrtaiii portion of waste, it is ^ 

presmhedjdiflferont ways may b^fbund, as the introduction 

ot a portion bf Wattbr from the upj^er canal to the 

or the diSchargihg of the lock to the lower Icvtl, 

th( ‘se would with management occasion the caisson to rise 

or fall ; W, if a pltt of th^ load were made to shift far» 

ther from, or nearerto the fi^iced standards <; eee^ it would 

tliereby cause the'^detion required,’' and perform the opa- 

ratioh^ and it is probable, that a better way than any 

here suggested would arke, should the thing be put m 

I dm, Sir, 

Your oUedient humble servant, 

ROBEHT SALHONi 

IVobum^ Mai; Atk^ 1 805. 

TnAiint^ Taylor, Esep 


IV. 

Ohisen^atiam^ chiefly nfiineraiogical^ on the Shetland 
I^land^^ made in the course of a Tour thrqiigk those 
hland^ in 1803, iih/ Dr, T. s\ Traill** 


HP 

JL HE first land we made after passiu^Eair Isle, was the Mineralogy of 
southern extremity of the Mainland of Shetland. We Shetland, 
approached first to Fitful-Head 5 a bold promontory 
composed of micaceous sehistns. Pass through Cliff- 
Sound for several milc^ The western aide of tins narrow 
channel is formed by a chdin of loW islands, seemingly 
compost^ of micaceous rocks. Tlie hastertl side is formed 
by a ridge of Ini H, which in many platef present craggy 
pri cipices of the same material. The rocks along this 
bidcaru all micaceous. Whvre Cliff-Roubb terminates ih 

♦ Couvtnumr^tcd by the Audior to Mr, Kdll, A M* 

Secrc^^ary to the Society of Natural History at Edinburgh? from 
whose “ Tour through some Odk^^ Shetland*' 

tins artiejc li hf permission takcxu 


Scallowat# 
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Mineralogy of only primary Toeks^ cluofly granite and mieaccous 

Shetland. schistus, 

Sailfoi‘J*'oula, Pass grtnd precipices of ted granite. 
Near the only landing-place on this romantic isle, (the 
Thule of the ancientsj) the rocks are all micaceous schis- 
'tii^ North of the landing-place it is filled -with garnets 
wdl formed, but none of them large. This schistus is of 
a Sliver colour for the most part, but I found it quite black 
in several places. I found also here dark-green horn- 
blende rock in considerable masses. The shoies on either 
iichid, as we recede from the landing-place, gradually be- 
come bold, and the inicaceons rocks give place to iremui- 
dous precipices of red granite. The island contains three 
lulls; the highest is about HOC feet high, precipitous 
toward the north-west, but sloping toward the south-east. 
Tuo of these hills seem as it, in some grand convulsion 
of Nature, they had been rent from top to bottom, and 
that one-half had been buried in the waves. The clifis 
are very maguiUcent, and inhabited b;^ innumerable sea. 
fowl. Among the shoit heath on the highest lull, find 
many nests of the ^Kua-gull among the iaigest of the gull 
tribe, and so bold as to dart at us, and even strike us 
•with Its wings, when near its nest. lt& colour is a>h- 
grc} ; its body seems about the si/e a small goose; ifs 
bill IS more hooked than the < )mmon gull. The i^kua 
does not inhabit any other island ol this group, it is 
found at tlic Ferroe Isles, Observe swalJows in the val- 
leys, the only ones wc saw in Shetland. The natives 
say, that their pomes are the best lu Shetland. I'hc peo- 
ple seem intiiligenf anif curious They see the parson 
only once a-y ear, when he stays with them some weeks, 
ofltci^s, baptues children, and colleets his dues. Ob- 
scrv^lliltiy granite veins traver^jing the sclnstus, some of 
them two feet thick; all arcveiy dense in their texture. 

Sail foi the Mainland. Papa Stour, 'J'ht north- 

west coast of this island is of a red colour, but 1 was 
tiot near enough to ascertain the rock. It is hpllowed 
out into grand caverns, through which the waves i ush 
with Inconceivable fury, forming a sublime spectacle. 
Ancheft in Ilillswickvoe. Sai for P^pa Stour in 4he 
lang boat, but arp forced Land on a 

'beach 
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beach composed of -roundexl nodules of i^raiiiie, liorn- A-Iincralogy of 
blende^ and hornstoiie porphyry. Toward the south ShetUnd, 
end of th(‘ island, the rocks arc red grande. The cinl 
next to the Isle of Mickle Rhoc is ])artly micaceous 
fcchishis, hornstoiie-porph M'y, and hornblende rock. 

Pass over to MUKle ll/too. and observe (he hornstonc- 
poiphyiy on the end m!\( (oYcmerdr}. A little 
from tiu' beach, find a clilf of compact felspar. 

ddie island rises toward the Avest into ■vast precipices of 
reel granite, nnich eroded by the fury of tJie Avaves, form- 
ing slupendous arches, that mock the feeble clforts of Ini- 
rniii ingennify. AVc observed enormous masses, detached 
Iroin the island, forming gigantic isolated colnnins of 
womhu'lul mafinifu'cm c. In a Aalley tliat crosses near 
tlie iidddh' of the island, find in two or three places 
}>lack hoinhiendc rock, and hornstone-})oiphvry, tlu* ** iol- 
spar oi w Inch presents regular oa.i1 plates, in a dark 
gie) ground, rising through (he heath. Avliich was often 
mixid uilh nsc'd b} the native^- for tanning. 

On either hand, the hills ri^e abrujitly, and vast preci- 
])ices of i('d granite, entirely destitute of even moss or 
heath, overhang tlie v.dley. In some places, one granite 
roclv was ]^lled on another in horrible confusion, pro* 
diuing, as far as the eye can leaeh, an indescribably 
sterile appearance. Ban en as this island is, its inJiabit- 
ants are hapjiy, compared to whattliey are in some other 
parts ot ‘Shetland. 'Thev are emancipated by the pro- 
prietor, i\Ir. Hunter of Lunna +, from the v/r/rcry o/ 

• Aibiitu^. in i-ur^i. Bcar-bcrry bush. 

f Xp/ by P. N — I am Sony that the following extract from a 
pamplikt, publihlucl in defence of the Shetland landholders* should 
*ccm to derogate tioni the piaise which Dr. Traill so candidly be- 
sto\vt3 on tbii gentleman. 

In .uv Answer to Vindicator,” hearing to be printed at I.ou- 
don in i 8 oa, it is stated p 4O, “ Mr. Hunter has found it neces- 
“ ‘..ry ami coincmcnt to permit his tenants to return to ^ as 

“ Vinelicaror i-. plea eel to denomin.ite it, under a tackbinan ; emd it 
“ tjfedfil ’ll ithvat a muimur have thc bcbt evidence for aver- 

“ ring, that when Mr. Hunterf first proposed this change to In's 
“ tenants, out ot moiethux j^o house holders, only eight accepted 

** their fttedom, and he ivas to summon .til tht ted to removey bc- 

VoL. XV.— burri,rMtN/. Cec foic 
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o(Jishtng^ — a system fraught, as it is carried on in some of 
these islands, the greatest injnsHce, most flagrant 
and infamous oppression, which scarcely less deserves the 
notice of the Legislature, than some branches of irafficy 
tl^t lately accupied its attention. I say this from a con- 

\ 

• 

** fore they could be brought to try it, even for one year. He then 
‘‘ offered leases to all who would take them; only eight or nine 
“ applied, and a greater number absolutely refused to take any.”— 

“ These circumstances,’* it is added, “ are alone suffleienL to con- 
“ vince every unprejudiced person of the advantages of the old 
“ system.*’ ft appears tome quite otherwise ; and I would draw 
precisely the opposite conclusion. These circumstanees stem to* 
afford ample evidence, not only of the extreme indigence, but of 
the abject dependence of the Shetland tenantry; of the “stupid 
apathy’ —the extinction of the British spirit of indtptndcnce— 
which has here been effected by the old system ; which must there- 
fore be a bad one. Mr. Hunter, I must remark, seems to have 
proceeded in his experiment with too great haste, and thus not to 
have given it a fair chance of succeeding. 1 do not question the 
purity of his motives; but I think that it was rather rash, to sum- 
mon flfl/ hundred and t’wenty^tn.vo poor tenants all at once to remove! I 
have been found fault with for endeavouring to subvert the esta- 
blished order of matters in Shetland ; but the alterations which T 
suggested, I proposed should he gradually accomplished; I even ex- 
pressly protested against precipitancy My words were, (p. 102,) 

** In most cases the tenants arc so poor, that, were the landlord, at 

once to withdraw his aid, and leave them to manage as they best 
” could, many of them would probablv perish for want.” .Again, 
(p. 103,) “ Even if the size farms were enlarged, and leases of 
“ 19 years duration granted, unless manufactures were here and 
*•* there, at the same time established, it is not improbable that 

many of the present cottars would either starve, 01 be compelled 
“ Uy indent ihcmsclvcs to America.” If, with these moderate senti- 
ments, I incur the charge of being a " bawler about oppression,” 
ifcc.; with what language of reprobation ought not ThuU^ if con- 
sistent, to declaim against his friend Mr. Hunter, who, at once, sub- 
verted the established order of a whole district, and by his Jiat 
turnrd 122 tenants adrift! 

The tenants of Lunna, it is stated, submitted to be replaced, 
under a tacksman ** without a murmur.” This was about 1803, or 
1804. If I knew the author, I would ask him, whether they sub<*^ 
mitted with equal tameness to the arbitrary increase of the “ whale 
fishing exaction” from one guinea tp three guineas— which, as al- 
ready ob erved, was cflcctcd (piibably without Mr. Hunter’® 
jenowieflge) by the tacksman of thSk district in iSpj, but, accojd- 
ing to my information, net without lAtxmuring ! 

Tiction 
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▼Iction of its truth. It is not now general ; there are Mineralogy oiP 
several proprietors in different districts^ who have eman- SheUand. 
cipaied their tenants ; but still it is in some places car- 
ried on, and prevents niy giving unqualified praise tc]^» 
people, among whom I met with the greatest hospitalit/ 
and kindness. * 

The valley terminates in lofty cliffs of red granite. 

The boat waited for ns at a small beach, covered with 
granitic sand, over which two vast granitic rocks impend^ 
which formed a grand, but rugged vista of naked rock, 
as \veput off shore. 

' Arrive again at Ilillswick-voe. Walk to Ilillswick- 
ness, a promontory chiefly composed of silvery-coloured 
micaceous schistiis, containing immense quantities of 
garnets, of a very large size: those that were in the up- 
per U} (‘rs were much decomposed; but below some of 
them were complete, and finely crystallized. On tha 
west side, this bold headland is perfectly precipitous; 
but on the east side, in one place, it slopes toward tho 
shore. At this slope, obseive a vein of a light-green: 
stone, (probably schistose talc), traversing gneiss. This 
vein contains most beautiful specimens of common acty- 
nolite, some pieces in fibres, others in pretty distinct six- 
sided prisms; in some cases approaching in lustre to 
glassy actynolite. The actynolite is imbedded in talc, 
and was found mixed with steatite. The serpentine i9 
called klcbtr by the natives, who use it as an excellent 
substitute for metallic oxides in ointments. They apply 
this ointinoit to burns wfith success. Near this place, 
find black hornblende rock of great hardness; sienitd^ 
in one place, containing a large mass of silky-white feli* 

.spar. A reddish-coloured hornstone-porphyry, in round- 
ed masses, was scattered on the shore. Observe greai 
veins of granite in 5ome places, traversing the micaceoui 
rocks. As we approach the junction of this promontory 
with the Mainland, gneiss is found succeeding the mica- 
ceous schistus. Some grand pillars are detached by the 


fury of the Atlantic fromtthe sides of this ness', th^ 
height of these is equal t(r that of the adjacent cliffs, 
wh^h impend so over theiy bases, as to impress tto ^ec- 
pc Q 2 


wh^h impend so over theii 


impress tto ^ec- 
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Mineraldgy of jsoblime emotions, not unaccmnpanicil hj 

Shetland* fear. 

Set out for Rondos HiUj the highest point of Shetland, 
'^alk over a granite country to Rona’s-voe ; cross this 
long and narrow roe, and land at the foot of precipices 
^ of^ red granite, in which the hill terminates toward the 
south and west The hill is at first heathy, but toward 
the top k becomes naked rock. Its top is a long ridge, 
covered with fragments of decomposed granite. I at. 
tempted to measure its altitude by a portable barometer. 
T observed the barometer accurately when at the 8j?a- 
side, both before -and after my ascent, and found it 
stood exactly at the same height at each time, from 
which I concluded that no material alteration in tlie 
pressure of the atmosphere had taken place during 
stay on the mountain. The barometer fell when on the 
summit 15 tenths of an inch, but I had no thermometer, 
which is necessary to perfect accuracy Frorn'Rona’s 
Hill, sec to a vast distance around, ->all the Mainland, 
near seventy miles long, Foula, Fellar, Yell, Unst, &c. 

Sail close to the promontory of Hillswickncss, and 
observe a great many reddish veins, traversing the mica- 
ceous rocks which compose these awful cliffs. Some of 
them were apparently several yards in diameter. 

Pass at some distance astupt'iidous, insulated, and in- 
accessible rock, called the Drongs. It appears some- 
what like a vast ship under sail, it is of a red colour, 
like some granite cliffs at a considerable distance on tha 
Mainland, the nearest rocks on shore being micaceous. 

Pass Isle of Doreholm^ another insulated rock, jier- 
fiorated by a magnificent natural arch, through which the 
distant shores of the Mainland were visible. The co- 
lour of this is similar to that of the Drongs. Both arc 
probably cither granite or wacken, similar to what Pro- 
fessor Jameson describes as found in Papa Stour. A 
sailor who had been the day before on the shores of the 
Mainland nearest Doreholm, brought me fragments of 
both granite and wacken, brick-red colour. 

\ 

* Supposing the temperatare joy the height here indicated was 
about J40^ feet. 

- - ^ Observe 
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Obserre that the parish of Northmaven (whidi was not Mineralogy of 
visited by Professor Jameson), is bounded toward the Shetland, 
west by tremendous precipices of granite, similar to what 
compose Rona’s Hills, presenting a strong barrier against 
the encroachments of the Atlantic ocean. 

Pass Oisa skerriesy lofty insulated rocks, apparently, 
of reddish granite. Pass in a fog the Isle of Yell. Dou- 
ble Ska^ the most northern point of his Majesty’s Euro- 
pean dominions. It is a small island, composed of 
gneiss, which forms shores of considerable boldness, and 
is only at a little distance from the Isle of Unst. .Afn- 
*choT \\\ Dnltii Sounds Unst, 

The shores around this fine bason arc entirely composed 
jpf serpentine rock, and the beach is covered with frag- 
ments of the same. The neighbouring hills, some of 
which are of considerable height, are also serpentine, and 
ill many places are totally divested of vegetation, (even 
of lichens), presenting to the wearied eye a naked waste, 
of an iron-b?^wn colour. The shores, from Balta Sound 
to Norwich Bay, rise gradually into vast cliffs, all of 
serpentine, in w hich are frequently found veins of talc, 
laTTn llar actynolite, and common actynolite. Observed 
imbedded, in one place, a substance very like Labrador 
Hornblende, but was not able to force out a single good 
specimen, on account of the hardness of the serpentine 
matrix. In the bottom of the Bay of Norzdek^ the 
shores are low, and a curious striated micaceous schistns 
presents itself. The striae are in parallel straight fibres, 
of a grey colour, w^ith but little lustre, intermixed w ith 
small particles of quartz. Near the junction of the ser- 
pentine and schistus, close by the sea, in a serpentine 
rock, find fine specimens of talc in a vein. ’ This vein 
also contained tremolite in quartz. The serpentine 
hitherto mentioned has art iron-brown colour, from ex- 
posure to the air ; but the colour of a fresh fracture is 
generally of a dark-greenish grey. The striated mica- 
ceous schistus begins in the bottom of thebay^ and forms 
part of the western side lof it, rising into lofty clift's, 
when it is succeeded by a Jock containing large masses of 
whitish felspar, often dystallized in rude rhojnboidal 
figures. Thie compountf rock is by Mr. JamesOn called 

gneiss. 
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Miacrsdogy of *‘®ck coiistitiites the coast as far as Burra 

Shetland. Frith^ a bay very bold and broken on the east side, where 
there is a hollow called Saxe's Kettle. It is formed by 
an enormous mass, that seems as if separated from the 
Mainland, and afterwards joined at its extremities by the 
\ falling in of less masses, lii bad weather the waves are 
driVen with violence through a small opening toward tho 
bottom, and fill the whole yawning chasm with foam. 

The hills that lie between Nor wick Bay and Burra 
Frith are composed to the top of the striated micaceous 
schistus above mentioned ; and, though the highest on, 
the island, arc covered w ith coarse grass and mosses, 
while the serpentine ones, though inferior in height, are, 
for the most part, destitute of vegetation. Does not 
this imply the hostile nature of magnesian earth to plants 
in general ? 

At the bottom of Burra Frith, the same kind of undu- 
lated micaceous schistus, before seen near Scalloway, 
again presented itself. From Burra Frlfh, the coast 
westward is composed of gneiss and micaceous schistus. 
At Hermanessy the latter rock abounds, and often con- 
tains finely crystallized garnets of a large size. Saw one 
at a gentlemaii^s house found there, which was nearly 
inch in circumference, beautifully crystallized, and of a 
pretly good colour. At Ilermaness are said to be grand 
caverns, into which tlic tide flows, aud which contain 
fine natural pillars. These pillars arc conjectured by 
Mr. Jameson to be of gneiss. The heavy surf prevented 
me from exploring these caverns. Toward the south, the 
isle of Uiist is less bold on its shores, and the rocks 
above described are succeeded by argillace.ous schistu^ 
and sandstone. In crossing the island to Mrs. B.’s, find 
in the declivities plenty of bog iron-ore, and in one or 
two places both earthy and schistose chlorite. 

The little island of Balta^ forming one side of BalU 
Sound, is composed of serpentine of various shades of 
colour. 

Sail for Lerwick : pass the i bold coasts of Yell and 
Fetlar, and sail between Out Sfierries and Whalsey ; (for 
an acedunt of these see Profrosor Jameson’s Outline^. 
Sail cluse under the stupendous Noss Heady a grand pro- 
montory 
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montory on the cast coast of Noss Isle, composed of sand- Mineralogy of 
stone of different hues, hollowed out below into innu- ShetUnd. 
merable caverns, the retreat of myriads of sea-fowl, 
whose various pipes sound harsh discord when heard, 
alone, but when unite d, form a solemn concert, a triburf 
of gratitude for that portion of happiness they enjoy- 
The island of Noss and its holm arc composed of sand- 
stone. Over a chasm between the inland and the holm a 
strong rope is stretched, on which a basket is slung, in 
which the natives pass over to plunder the nests of the 
sea-fowl that inhabit the holm, and to carry over a fe^ 
shevp. There is an incorrect engraving of this place, 
and the method of passing in the basket, published in 
Pennant’s Arctic Zoology, ' ("and from that copied into 
the Enc} clopa;dia Brhannica), Irora a rude sketch taken 
by the late Mr. Lpwe, an Orkney parson. 

Anchor in Lerwick Roads : pass over to Braasa^ an 
island composed of sandstone, and of a coarse breccia 
with a sandstone base, like that aheady noticed in the 
neighbourhood of Lerwick. The eastern shores ot tliis 
island, whore they are exposed to tlie ocean, aic lofty 
precipices like Noss }fe>ad, but the southern shores slope 
gradually to the water's edge. In Brassa and Noss, the 
strata are not very much inclined. 

Walk along the sliore west from Lerwick tow'ard 
Scot’s-hall. The breccia and sandstone continue be- 
yond the north-west (’utraiicc into Brassa Sound. 'The 
nodules imbedded in the former are larger than in that 
found near Lerwick. As vve go more w esterly, the pri- 
mary rocks again make their appearance. Leave the 
shore, and cross some hills, on which we observed mica- 
ceous schistuK, gneiss, and hornblende rock. Descend 
Into the northern end of the vale of Tiugw'all, where wc 
again find limestone. Return to Lerw ick by the manse 
of Tingwall, and pick up in several places fragments of 
Striated micaceous schistus, but not so remarkable as that 
found in Unst. 

Set out in the long-boat to coast the eastern sandstone 
shores of the Mainland. Tiie coast from Lerwick for 
some miles seems to be of sandstone or breccia, atid is 
perforated in many places^ b^ caves formed by th*e sea, 

^ and 
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Miacraiogy of and into sfome of tkese we rowed for several hnndred 

Shetland# feet. Soon after^ we land, and find a compact limestone, 
interspersed with veins, or reddish calcareous spar, to 
succeed the sandstone. As ^^e advanced, the hills on our 
ri^ht became higher, and were composed of micaceous 
schistus, especially at Coningsburgh. From this point 
th^ gradually fell in height, and sandstone of a dirty 
brown colour succeeded. 

At Sandiodgey in 1803, (when I was there), a cop- 
per-mine was wrought, which has, I understand, been 
since given up, but which, I have been told, it is in con- 
templation soon again to open. There was then a small 
but well-constructed steam-engine on it. The principal 
shaft was sunk within a few fathoms of the sea. Th«( 
miners had penetrated to the depth of about twenty-t\i% 
fathoms, and were but little incommoded with wateysf 
The upper rock was sandstone ; and below it, at tweAy- 
two fathoms, lay a petrosiliceous, or perhaps quiirtzy 
rock, traversed b}" many veins of brown quartz, Tliis 
was the greatest depth to which they had then penetrated; 
and I believe that the hardness and unpromising nature 
of this rock, was the cause of their so quickly giving up- 
At that time, there were but two Cornish miners, besides 
a Cornish Captain of the Mines ^ engaged, and these 
were chiefly occupied in giving directions to the natives 
employed to work in the inine. The want of men suf- 
bciently skilled in mining, was certainly one cause of 
their failure- The principal manager was a partner, who 
had chiefly directed his attention to the corn-trade, as I 
WAS informed, and who was totally ignorant of the art of 
mining. The principal loda or vein lies between the 
sandstone and the petrosiliceous rock, in a direction from 
N. E, to S. W. The copper-ore is chiefly green carbo- 
nate, and the sulphuret; it is imbedded in an iron-ore, 
which is sometimes pulverulent, and was called by th* - 
Cornish miners gozzan. The iron-ore is by much the J 
most abundant, \yhen Mr. Jameson visited this place^^ip 
the copper-mine was not opened ; and he 6nly mentions 
iron-ores as the product of rthe mine, which many years 
ago had been wrought by an English iron company, but 
afterward^ abandoned. It was subsequent to Mr. ^Rvme- 

son'a 



Vliit ebppcii''-orfe was mncfi noticed. Tho 

Iron-orod here founds Ai'e, 

1 . Dafk-brown, Abroini, and mamillatod l\icraarites i 

% Coluinjjar bog-iron ore { ^ 

5. Blicaceoi|$iron-o!e ; 

4 . Iron-ocbre of a bro^h colour ; ^ 

5. Stalactitic irOn-oro, colour dark broWn ; 

6. Earthy mat ter, much chafged with iroHj seemingly 
lirising front file debris of othier ores. 

The copper-ores are, 

1. Friable and amorphous carbonate of copper^ <?o- 

• lour rich green ; * 

2. fteautiful carbonate of an emerald grben, crystal- 
lized in capillary fibres of a silky lustre, diverging in 
radii from the centre. This species is found imbedded in 
Iron-ore. 

3. ^ulphnret of copper, disseminated through felspar 
in some places, 5 ind,*iii others, in great masses in iron* 
ore. 

The rich carbonates were found near thebottom of iha 
mine. The levels and shafts of the old company seem to 
have passed within three or foui fot t of this rnh vein, 
but never to havcipuched it, I \\a1ked tlirough the gal- 
leries scooped out in former attempts for aboid forty 
fathoms, but saw only little appeal ance of roppci ore^, 
while there was iron in abundance all aiound. The 
roads near the mine were all paved with lino iron hxina- 
tU(*s, which the Cornish miners who were there did not 
fjccm to regard as of any value, nor iiuleed almost to 
know. Some of them imagined it was a new kind of 
coppor-ore. Some pieces of bog iron-ore I had col- 
lected, were called copper-spmne by one of them ; hence, 
U is evident, we cannot trust inudh to the mineralogical 
opinions of the geiitiral i ty of miners. Fr.Otn' the saline 
taste of the waters of tile mine, ahd the crui>t of copper it 
left on my knife, I proposed to Ac workrai^n to try to 
procure copper of cementation in the usual way. This 
company had already expended between and 

ifilOjOOO on the work, an^ had shipped one dr dar- 
lfo^ 3 r*of 6re ; for, when di-essed Wd Washird, It W»8 car- 
x%ed to Bngfatid td be sm^fted* 1 wW^ informed, that tbe 
Voi. XV.— Sur?i*EMl&jfc4T. Pnd best 
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iVlindi‘alogy of of it sdW for jBfO per ton. T4« kills in the titiJ 

Shetland. nity afford both.copper and iron pyHtos in considetabl* 
quantity. Near Coningsburgh cliffy a rejn of copper 
p;jrltes was wrooght a few years which yielded Mr. 

Jafheson 18 per cCnt. of copper; but it so much de- 
screased in width as they descended, that it was finally 
abandoned. The appearance of the ores, was judged, 
by the Cornish miners, to improve as they descended in 
the Sandlodge mine ; and, at their lowest level, the 
quantity of fibrous malachite, 'u hen I visited the mine, 
was such as to afford a most beautiful spectacle by the 
light of our candies. They have since, however, I am 
told, unfortunately met with such obstacles, as to induce 
them to give up the work. Still, it appears to me, that 
it would be worthy the attention of sou»c mining com- 
pany, wlio bad capital and eiitcrprize to prosecute the 
undertaking. 

Rocks of Sandstone and breccia from the east coast 
from Sandlodge to Sumburgh, The micaceous IiifK .ow 
cross the Mainland, tow aid Fitful-Head; ni I from 
QnCndal Bay to Sumburgh Head, tb'-^ ’ ^ mineral pro- 

duction is sandstone. At Q ^endai Baj/^ a copper-mine 
w^as di^covMcd several years ago, and was, in 1803 , 
<>lowiy worked b}' a vary feu minims, fn fhe tract from 
S.iiiJ]olgi <0 Quendtil Bav, (here are many indications 
of melalllc orek, chieHj iron. 

From Levenwick Bay, sail along the shores of the 
INIainland to Sumburgh Head, the Southern extremity of 
these islands. It is composed of sandstone cliffs, mode- 
rately high. Am informed, that a slate quarry has been 
lately opened, not far from the top of this promontory — 
Bid adieu to Shetland. 

With regard to the general distribution of the rocks 
which compose the Mainland, the western side of it is 
composed of micaceous schistus and granite; and is much 
more bold than the eastern, which consists chiefly of 
i^andstone, and .sandstone breccia. The parish of North- 
maven coniains most granite ; and, if I am not mistaken^ 
Rona’s Hill, the highest ground irt Shetland, stands in 
this |)ariah» aimilar distribution of the strata is, I 
believe, pretty generally observed in most countries, pni 

. tba 
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the cause has not l^en well ejcplained. AU the theories Mmeraio^ of 

on the subject are lame and unsatisfactory- In the other Shetland. 

Shetland isles which I have examined, the western coasts 

are generally the most bold, and are composed of rocks 

more indisputably belonging to that class called 

than those on their eastern shores. The same remark 

may be extended to the sister isles of Orkney, and e^en 

to Great Britain, 

Preston’s chart of the Shetland islands, is the only 
tolerable one we have : but it is ipaccurate in the norths 
ern part, which, I havel^een told, he did not live to si^- ^ 

Tey* The soiitberh parts of Shetland were laid down by 
himself, ^nd arc extremely accuratOi; but the northern 
parts were carelessly added by some inferior hand at his 
death. I have even seen a small island or rock that is 
always uncovered, which is not in the chart at all. Mr, 

Jameson’s small map is pretty correct. It would cer- 
tainly be worth the attention of Government to cause a 
nautical survey of these islands to be made, with the 
same minutenesa and accuracy that the Orkneys are laid 
down in the admirable charts of Murdoch Mackenzie, 

Pinkerton, in his Geography, seems to have supposed, 
that the Orkney coasts are as ill laid down as those of 
Shetland. lie says, Wc have better charts of the 
coasts of New Holland than of the Isles of Orkney 
and Shclland.” Strange, that he should be unac- 
quainted with Macke7izie\ Charts^ which every vessel that 
liails the North Sea invariably cairies 1 


V. 

Pflcf J toward forining a History of Silver. Sy Professor 
Proust 


The 


mnriat of silrer is soluble in muriatic aci4; ifMurUt ol M, 

s from it in' octahedral captrstais. This solatioa .«oiable ia 
^ xauaatic atcid. 


* Tramktcd from the 

■ , ^ 


»i>d % " ‘ ^ {i 
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p^^cipituted* 

Muriatic acid This acidl, poumi pjjf sflvor, attacits epat^ria 

wid! pur" 'siU^ ^ mufiat, apd a gas is ^ojlrie^ wbkh iajrcat tba 
▼tfr, and hi- c4ik PUt pC tkn Ipwjttle. TJila ga9 ^cao he m ath^r tha,a 
drojc^isgivien ThaaiJid, whidi is wusakcned, holds 

' « * mj i¥m$ iiv salotioa^ fot hi^osalpha^ atcd wat^r spasrc^lf 

changaB its colour, 

Tiiat should aniaoniicc i|his mmiiat m a coiu« 

^ pouud of 7Sf parts ol'^ilw aud M of acid^ was <rery 

V ^ vijjJttsahk; hut tfaal, roociems^ ;Ci>rl«uuJy *ro* wacquaiotcd 
i^Mh ^le term of oxidatip^i^ shpaW r^ptjat this;^HaT<^ 
they forgOttep th« (a|ig«n ? 

Muriat of »il- Xhomiiriat of eilvor 4oc% not pfinptrate Ui^ 
act on Vhc cru- surfaco# I^t docs Pot act Upon them, 

ciblc*. , I did not perpeiva thaf it was volatile. Duripg thf 

1* not^rolatilc. first imprcssiop of tho hqat only, and by the assiatancpW 
the nioistprc present, a vapour escapes^ which ts con- 
doused in the empty crucible inverted over it. Thfs sub- ' 
Innate, as StahJ observedp has the appearance of posa^ 
derjed arsenic ; but when the mumtis in fusion, no more 
vapour escapes, and it remains fixed at the bottom of the 
cruciblcf Four drams of fused muriat were kept at a 
Inoderate red heat for half an hour in a covered^HfiSSian 
crucible. The crucible, on coming out of the fire? 
lost d grains : but it vias oni j because a little of the 
muriat had made itsviay through one of those daws, 
wiueh frequently occur in them if (be paste were nqt 
very carelully kneaded beforo it was applied to the 
Afheeh 

^ Half an ounce of the same muriat, heated the same 
lime in a luted retort, did not attack the glass, or giTe 
fhe slightest indication of sublimate. Sage observed the 
same* 

Tnasparent, '^be muiiat heated to this point is transparent; and has 
of a pearly a pearly gfey hue, by which it is distinguished* With 
^ appearance it is so perfectly like the natite muriate 
muriat. tkatit is impassible i|^ la confon^ them together ; so 
true iU; is, that Nature has not two scales far these cooi^ 
bjinatifpi^t 

Grystaiiia^s in 1jhe*nmriai decided^iMlMait? lo «iystalliKetii| 

octahedfpnf. r ^ Octahedm* 
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oil fiitirixb 

1 taTd a piece of foar oitnces, m wliicli a 
t^orteoaUl matrix is formed, that is lined with these crys^ 
tals^ The solution of the muriat in ammonia likewise 
deposits regular octahedra. 

The ammamacal solution will keep several years, wi/h* Ammomacad 
out themuriat’s tending to decomposition; hut if a sepa« jj^^eps'long 
imtton be forced to take plaee, even by a moderate beast,* but Uiagde- 
fulminating oxide may be formed. This I learned from compo^d by a 
the following fact:«^I placed a capsule containing some fukuinating 
of the am moniacal solution in a moderate heat, for the silver form^ 
purpose of collecting the muriat. The liquor being 
po^atedto a certain point, and a few grains of precipitate 
baring formed, 1 took it up by theedge, and with blame- 
able carelessness put it into my other hand. The pow- 
der at the bottom immediately exploded, cracked the 
bottom of the capsule^ and blow all the liquor into my % 

faqe. Happily I escaped with no other mischief than the 
fkin’s remaining black for some days. 

To form a clear idea of the characters of this muriat, Method of ex- 
and even to make it known in teaching others, it should Idbiting it to 
be poured when half red hot into a silver basin, and 
moved about circularly, as you would melted nitre. 

You may then turn it out in a thin, transparent, dexible 
plate, which may be cut with scissors almost like the 
horn for lanterns. 

If you let it cool in the crucible, to have it in thicker Large pieces 
pieces, they may bo turned, and made into snuff-boxes, he turned 
as Kunckel observed; which succeeds better with large 
pieces than small. I have plates of it of a reddish tint, ^anges^their** 
and marbled like tortoiseshell ; but exposure to the light colour, 
makes it more and more brown, which lessens the value 
it would otherwise have in jewellery. 

KLunckel, in his Chemical Laboratory, gives a method Kunckei'i me. 
of reducing the muriat, which is expeditious, and not diod of rcduc- 
liable to much loss. Put three parts of lead, he says, 
with one of lufiatorneay into a retort, and expose them 
to heat; the lead will be converted into muriat, and the 
reduced silver will subside to the bottom^ The product, 
however, wdj not be reduced stiver^ for it •wiH require 
cupollatien^ separate from it a considerable portion 
leed« Tkla ptocm is susci^bb impinovemcmt. *Tiiree 

parts 

'tvt * 



aTQ 


A little sifvct* 
lost. 


Ro^uctiau by 
carbonat rf 
potash unad- 
visablc. 


Pore potash 
preferable. 


Sage's method, 


To detect any 
innriat left u»- 
decompKiscd, 
expose it to the 
•un. 

Excellence of 
thie method. 


0K srtTife* 

parts of lead are a great deal too much. The mtirlV# 
which I suppose to" he'^tnelted, ehould be enc]o$ed ift 'sb 
sheet of lead twice its weight ; the lead having been pre- 
viously reduced from acetate of icad ; and subjected to 
catenation. Thus 7B to 74 hijindredths and a fraction 
tViU be obtained : in four operations I cotiid not once get 
75 and a fraction^ which is the real quantity present ; a 
little silver therefore is tost. 1 know not whether the 
muriat of load which is volatilised contributes to this. 

Some recommend the reduction of the muriat by means 
of farbonat of potash. This method iS troublesome-, and 
exposes to considerable loss, on account of the swelling 
up, running over, and the largeness of the crucible that 
must be used to avoid this' even with small quantities of 
the murjat. " 

Pure potash is preferable, since the reduction takes' 
place without any swelling up ; but for large quantiti|||| 
this mode is expensive. ^ * a 

Having had more than a pound of muriate, arising from 
the repeated precipitations th.it there is occasion to mako 
in a laboratory, I preferred the following method of 
Sage. 

This consists in boiling the rouriatin an iron pot with 
a few pieces of iron and some water. The separation 
takes place very speedily. The liquor, which is a solution 
of innriat of iron, !•> to be thrown »n<ay ; fresh w’ater 
added ; and^he mixture occasionally shaken. I'lie silver 
will be obtained in powder, which requires only to bUi 
Vashed, and melted with a little nitre and borax, to freir 
the silver from a little remaining o^iidc of iron. If you 
would satisfy yourself, whether the muriat bo entirely 
decomposed, it will be sufficient to expose the powdered 
silver to the sun; fpr if any muriat still remain, the- light 
will give it a violet hue, and gradually darken it. 

To judge of the merit of this process, 1 made tlie follow- 
ing experiment. 

Ill a small silver basin I treated a hundred parts 
powdered muriat, well dried, with as much iron filings 
and a sufficient quantity of neater. The oper^ttion being" 
finished, the muriate df Iron poured atf, and the powder 
wa^hed^ 1 added 18 paris of mercury to colWot the silvci^. 
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Tfao amalgama, being sijbjectcd to cristillation, gave me 
72|, instead of 75}, which ought to ha>e been the pro- 
duct, I triturated the filings again with a little mercury, 
and obtained more of silver, making in all 7b^ lihe 
loss therefore was only or four grains on the qnan» 
tity I had used, which was 1600 grains of muriat. ^ ^ 

The result shows, that with modcialo quantities of 
muriat the reduction may be made with ease, and without 
any sensible loss. In the great it is still more expedi- 
tious, since all that is necessary is to place the muriat 
u^pon lead in a cupel. ^ 

The silver separated from the muriat by means of pot- The silver re* 
ash, though well fused, is not always secure from retain- 
ing some of it. Forging one day a mass of about eight ”sli romtomes 
ounces, I was surprised to see it separate into Iamina 2 rttains muriat. 
under the hammer. On examining i/, 1 perceived some 
unreduced muriat beiweini the platt's. Mr- Fernandez 
made the same observation, as will appoir at the end of 
"^his article. 

The innridt of silver frequently occurs among the mine- Native muriats 
ra’ Apieiica; it accompanies the native silver; aud 
i \ H i fhssensinated among the sulpJiurc't^, carbonats, 
j ’ .IS locks, so as to be dltogutlu r imperciqitible. 

. id more fiuin the pi ovince of Caraccas, which Analysis of one 

apj ’iCiiUon of acids ^ icid ‘d me only 11 marks to from the Ca- 
ii"nvired ; but having (used it with o\ide of lead, pot. 

1 . d'l » cliarcoal. it yielded a button, which left 19 

. . i Ks in the cu{)e!. This ore contained its riches in two 
111 metal and in muriat. Tlic silver of this ore 
on' aim'd likewise a 3Gtii of gold. Its matrix was sili- 
c ous. 

To discover the muriat, the ore should be boiled with Mode of dis- 
water, and a fevv filings of iron or of zinc; the muriat covering the 
will thus be decomfiosed, and, after wnishing the ore, ni- 
trie aohl will detect the silver. The nuuiatic lixivium 
being precij)itated with a solution of silver, the portion 
of muriat of silver collected will be exactly equivalent to 
that w hich existed in the ore. 

Pieces of native muriat of tbe greatest purity arc^some- Very pure nsr- 
times brought from Peru, I have one that weighs^ about 
te^ounccs, the matrix of which is rhoinboidal carbonat, 

This 
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of 

this ore. 



Mingled with 
carbonat. 


Large piece of 
Tiativc silver in 
the Cabinet du 
Hoi, 


▼erta Ices 
from oxides of 
iron part of 
their oxigen at 
a high tempe- 


M mvMfi. 

Tiiit murkt is tiwbtspar^t^ inay ]b<3 cut 'vtitSu 

out spUQtejr&ug* Its Qlkips assume the violet tint in a 
few minutes on ex^sure to the snn. It may be melted in 
a vetort, without losing any of its ebaracteristics, or di- 
minishing in weIgbL If it be brought near the flame of 
«L candle, it flows in red drops like the juiOe of a goose- 
berry, which grow white on cooling. They should be 
caught on a plate of glass. The artifleial tnuriai yields 
likewise coloured drops when melted. The native muriat 
enclosed in a sheet of lead does not yield above 74 and a 
small fraction of silver, (hough it contains 75 1. 

I decomposed a hundred parts of this muriat by means 
of zinc, and precipitated the solution with nit rat 
ver. The product collected was a hundred parts* 

the same result twice. The solution of silver^- 

employed, which will remain mingled with zia<j|PRinhe 
decomposition has taken place ; but as the netmssity of 
filtration occasions a slight loss, only 98 Or 99 will be 
obtained. The muriat reproduced should not be weighed, 
till it has been thoroughly dried. 

The muriat is likewise found mixed with carbonat of 
silver in powder, exhibiting a perfectly uniform grey 
paste. It is Very difficult to break. Rubbing it with 
any hard body will make the silver shine. I have one 
piece which consists of silver 30, carbonat of lime 3^, 
muriat 38. 

As far as I can judge from appearances, it is this^ past# 
that incloses the celebrated piece of native silver preserved 
in the King’s collecrion. This piece, weighing near three 
hundred pounds, is still loaded with part of its valuable 
coat. If the miner had not robbed it of the rest, it 
would have been much more precious to the mineralogist. 
It appears to have been considerable. It was cut ofl 
with a hammer and chisse!. This specimen came from tlnj 
mines of QuantacUia, on the borders of the Paci^ 
Ofcean. jL 

Silver is likewise among the number of metals capabW 
of taking from iron that portion of oxigen, which raises 
it froTpi the ^minimum to the maximum of oxidation, or 
whic^is between 28 and 48 per cent. But,|br 

this* it must be assisted by degree of beat; foi^ 

. on 
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on losing thh the Iron in turn, or its o\itIc af a miniinum, gives it back to 

takes (he o\igen from the silver. "J h j following is the them when 
, cold, 

cxperiin ent. 

in a small matras heal a solution ofred sulphat of ijflin Proof, 
on purted silv('r, a portion of (he latter will be dissolved^ 
and the sulphat will become grcien. Filler, add a Iktle 
■s\a(ei wi(h salt, separate the mu rial, and the filtered 
iifjuoi, o. sulphat of non- will be [irecipitated green by 
alkalis. I>e.l il, inslead of sejiarating the silver, (lie lil- 
tiired liejuur be kejit, it will exhibit seaVs ol uietaljuiii 
proportion as it eools. Now l^li^ luwv preeipitalion can- 
nol take j>i lee !)ut l)y the ba^e of tlie gieen sulphat rcsuiii*. 
jug oxigi 11 from (he silvi'r. We shall init bt; surprised 
at thlsresnl(j if we i eeolh'ct , lliat a solution of green siil- 
phaf, inixedwillia soliitionol sulphat of diver- iu'^tauflv 
jirecipitates tlie metal in a sliining ['oadei. i liacl an 
op])()rtLinit\ of olisei'v ing, some tiuii* ago, tba( (lie solu- 
tion ofred sulpha! could not b(‘ conee.utr tied in a basin of 
fine bilver witlioul giving Ijiidi to similar ehang<‘s. 

Cavhonal of Siher. 

ddiis carbonat, obtained bv means of that of potash, c '.nbon-u of 
IS of a yellowish white colour, but doi's not keep well, sihtr parts 

grows black on exjiosiire (o tho li£;h!, ami s-.miKmIIv iiarts 

. , , • ’ ■jpeutancouily. 

■with its oxigeii ; fo: if at the* wear’s end verv dilute nitrie 

acid be poured on ii, a [loriiou of silv .i in pow dt*r will 

be separated. 


Snlphaf of . 

If nieicnr) lie tlirown into th-* s(dii(wni ol Ihissuiphat, snlphai do- 
it decomposes it, and (In* result is a Hal crystalli/ation, composed by 
which scarcely dcviati's from the level, and of course ex- 
hibits none of the pleasing pJienomciia of (lie niti at- 

'F/cc oj Diiiiia: 

Lernerv recomuu'iid^, to thiow ineieury into a nitiic - . tx- 

Arbor Diaux. 

solution of silv ei considerably diluted; and he is right. 

In little, or in great, very beautiful and very various 
trees of Diana will be obtained without fail. IITuTiberg 
aiftl Beaume, wdtli their balls of amalgaina and solution, 
have only complicated the process, and disgusted those, 

VoL, XVt — S erpLLME^T. E EC who 
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who would enjoy without so much trouble one of the 
most beautiful results of experimental chemistry. 

** Acetat of Silver. 

Acctat of silver ^ Distilled vinegar very readily dissolves oxide of silver, 
and*afFords long white needles, easily crystallized. Heated 
in a retort it gives out radical vinegar, some gasses, char- 
coal, and pure silver. I have not examined it further. 

• i 

c 

Ortilie Surcharge which the Murint of Silver is capable of 
giving to cornets for pat ting^ by Don Domingo Fer^ 
nandez. 

Assays vitiated In the month of December 1794 * having occasion to 
muriatofsilvcr assay twelve picccs of gold com, I was surprised to see 
impel fectly the twenty-four cornets come out with a surcharge of 
half a grain above the fineness they ought to have had. 
1 repealed the assays, with all possible care, and tlip re- 
sult was still the same. To satisfy my doubts, I examined 
particularly the lead and the acids 1 had employed; but 
I found nothing in them that could account for a sur- 
charge so extraordinary. 

I had no other step to take, therefore, but to return 
to the silver ; hut as this metal came from a muriat re- 
duced by means of potash and charcoal, I was far from 
suspecting that it could have any intlueiice on the rcsulfs ; 
particularly as it admitted of being drawn out by the 
flatting mill into very thin leaves without any apparent 
defects. Unwilling however to announce, that these 
coins were half a grain above their standard, without a 
fresh examination, it occurred to me, to dissolve the 
twenty-four cornets separately in aqua regia. The solu- 
tion was scarcely hmshed, when at length I discovered the 
cause of the phenomenon. Each of them let fall a white 
powder, which I collected for examination ; and I had no 
difficulty in recognizing it to be muriat of silver. That of 
each of the cornets was precisely the same weight. 

After this discovery I immediately examined the qua- 
lity of giy silver. I dissolved some in nitric acid, and the 
muriat separated from it instantly. Thus it i^ certaip, 
that this salt is not alzcays completely decomposed in re- 
ducing it with potash; and that it may incoiporate*wifh 
€ *' tha 
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tlic metalj or even dissolve in it, so as not perceptibly to 
affect its ductility, since it can be flattened out without 
shewing any defect in the plates. 

I repeated my assays, but with pure silver also ^bi- 
tained from the muriat, and the surcharge disappeared. 
This observ.ation made me determine to dissolve the cor*, 
nets, as often I should find reason to suspect an extra- 
ordinary surcharge. 


On the Nitrat of Silver. 

• The acid that rises from a solution when evaporating it 
carries offsome silver, however gentle the ebullition may 
be. The muriatic acid makes this known instantly. 
This result, which 1 have had opportunities of ])roving 
several times, cannot fail to diminish a litlle the confi- 
dence we might be inclined to place in assays of ores by 
means of nitric acid ; Jind wc know it is indispensable to 
boil it long enough to resolve the last portions of siilphu- 
rct of silver. 

The nitrat of silver docs not appear to contain water 
of crystallization any more than nitre. It may be kept 
in fusion in a retort for a considerable time, without 
losing more than a hundredth of its weight. On cooling 
it fixes in a crystalline mass of a greyish hue, called lajjis 
inf emails. This nitrat, heated till it is completely de- 
composed, leaves G4 hundredths of pure silver; from 
which we may infer, that a hundred parts of silver will 
produce 140 of nitrat [156*253. 

A hundred parts of silver take 9 1 or PJ of oxigen to 
serve as a base to the nitrat, according to a trial 1 for- 
merly made, though it would not be amiss to examine 
the fact again. 

This nitrat then would consist of 

Oxide of silver 69 or 70 

IS'itricacid 31 30 


Silver carried 
off on evapo- 
rating Its solu- 
tion. 


Nitrat contain* 
no water of 
crystallization. 


State of oxide 
in the nitrat. 


Composition 
of nitrat of 
silver. 


Oil assaying Ores of Silver. 

Many authors recommend, to precipitate the solution silver ores best 
with copper; but this must be carefully avoided, for assayed m the 
'Whatever care be taken,, a little silver will always remain 
in the liquor, as the mivriatic acid will 3hew% An ore that 
EiPC ^ yields 
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yields 10 per cent by fusion 'will not give above 8|, 9, or 
thereabouts, by precipitation. The estimation deduced 
from the muriat of silver too being a language not un- 
def^tood by those, who would have the clear product of 
their ores set before their eyes, it is better to proceed to 
the £issay by fusion. The following method, an imitation 
of the operation in the large way, and practised by Sage, 
appears to me preferable to any other. 

The best me- Melt a quintal of the roasted ore with as much litharge, 
L^scd’by Sage" of common carbonat of potash, in a 

crucible, the bottom of w'hich is lined with 24 or 30 
grains of charcoal, softened with a little oil, so that tbe- 
paste may be applied to tlie bottom and half way up the 
side by (he finger. Put on a cover, but without luting it. 
Place two such criiciblos side by side in a common fur- 
nace, and cover them with charcoal. The bellows arc 
not necessary. When the mixtures enter into fusion, 
which will readily be porceivtd by the car, push (lie 
charcoal aside, so that you may be able to takeoff the 
lids, and sec what is going on. Jf the eflervesccncc raise 
the contents above the middle of the crucible, remove tho 
lids, when the w eight of the air will check the sp ell, and 
prevent it from running over. As soon as all is quiet, 
put on the lids again, cover up the crucibles with char- 
coal, and let them stand till they are cold. If the assays 
have been well fused, tht* leads obtained will not difl'er in 
weight two grain.s, Subject them to cupellation, and you 
will obtain buttons, wliieh ought not to differ asixtermth 
of a grain. A sixteentJi of a grain represents an ounce 
in a hundred pounds : but if the ore be so poor as to yield 
less than an ounce, as is the case with most of the mines 
at present worked in America, the assay should be made 
with four hundred gr.llns at least, 

Niirat of Silver at a Minimum, 

Treparruion of In a solution already saturated boil powder of silver, 
7TiinimuTn ni- jpsfance as is obtained in ordinary parting : and 

irat of Silver. , r i 

continue ihe ebullition lor an hour after nitrous gas has 
ceased (T5 be evolved. Pour oil' the liquid with its sedi^ 
rtiont, aifd leave it to gro'w clear by subsidence. liraw 
off the ebar fluid with a bulbed siphon, and, if you wkh 

^9 
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io concentrafe it, pour it into a retort, at thebottoni 
'which a few bits of pure silver have been previously put; 
if not, keep it in a bottle. 

But the parted silver must be cleansed before it is us^, Parted stiver 
to avoid any mixture of copper. For this purpose boil 
the powder in a saturated solution of silver slightlj^di^S^ rom copper, 
luted, when the copper will be converted into nitrat, and 
the silver will come out siifliciontly pure to effect no 
alteration in the colour of the fresh nitrat. ^ 

The soluUon is invariably of a pale yellow colo|jr; ^ 
arid i' may be co^fci^^ntrated much beyond the nitrat at a 
mavirnitm^ witliou^fear of crystallizathui, as the nitrat it 
adords IS in:i:iitelv more soluble. When it is in the pro- Minimum m- 
portion ^if 2f0 to 100 of water it is still far enough from 
crystallizing, and sometimes it remains fluid for several 
days: but if it be pourc'd into a phial, it congeals so 
suddenly, that tlic last portions from the mouth of the Suddenly bc- 
retort become solid like icicles from the eaves of a house, comes solid, 
and a great deal of heat is evolved. 

While this nitrat is concentrating, a little is always a little vola- 
volatilized. This passes from the minimum of oxidation tibzcd and 
to the maximum ; and sometimes vre discover in it a mix- 

^ evapora- 

ture of the two nitrats. In the first case ammonia does tion. 
pot change the transparency of the product ; in the 
second, the new nitrat isS indicated by a black hue. 

It is difficult to bring it to a regular crystallization, Difficult to 
because it has a much greater tendency to congeal, than crystallize, 
to separate into crystals. If it congeal, it cannot be 
redissolved, without the separation of a yellow powder, Yellow pow- 
wdiich obliges us to suspend the process, that this pow- dcr produced, 
dcr may be allow ed to subside, decant the clear fluid, and 
return it into the retort. It is true that this inconveni- 
ence may be av oided, by an addition of acid to the v/ater 
with which the mass is to bo redissolved; but by this 
addition we arc liable to increase the oxidation of a por- 
tion of tlie nitrat, and to convert the product into a 
mixture of the two nitrats. 

The yellow precipitate we have just pointed out, is a 
nitrat doubly at a minimum^ both of oxigen and^f acid, a minimurn 
Informs because part of the new nitrat capnot dSsdlvc in ^^d^pf 
water, unless \t takes from the other a little of its acid ; 

• a|id 
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•ndrit is the loss of acid experienced by this portion, that 
Analogous occasions it (o be precipitated. Th se c tiecls ^re com^ 

wifh°mcrcu to those of ilv of nt-rcury at a 

1 ^)f oxidation ^^hlu into walor. It it 

do not divide into two pa^'s* a'»J d .>iie do not borrow 
, acid from the other, it doe, . ' r: . but. hi i he case 
before us, as \voll as in that of in, .eu. /, a little acid sets 
the yellow precipitates alloat, it iiici- yse» their saline 
^ state, ano in e *ns ^ouenre re‘5Vor.‘s therr solubility. 

Mode of We iiiuy oucceed iu crystalliiiin^ it, however, by sue- 
cessively suspendiui^ and resuming tho^istHisiiiial Ion, till by 
repeated trials we halve brought the solution U} the pro-^ 
per \ oint. Bu^ IJiav^ ytM |>een able to obtatii c\^:0^ 
tals siiLlcieUily separate, and out of the retort, to 
to examine them easily. 


V''- 

J^ropertics of ihiii Niirai. 

Attractioxigcn Its solution kept in the air, and dt iiuJed fiom dust, 
fjomthcair, joscs its colour, and in a itw days aitv)rds Iir-gc square 
lamiTue of the coimuou nitrat, or that at a maximuin. 
andfrom nitric if is amusing to observe the readiness with which a few 
3<^td. drops of nitric arid, poured into thi« solution, give rise 

to large scales of nitrat. The 11 uid changes from white 
to yellow, blackens more with ammonia, and at length 
becomes w holly nitrat at a mavtnunn. If the acid bp 
mixed willi a more dilute solution, and heated, nitrous 
gas i« evolved, and confirms the change indicated by 
theory. 

Muriatofsil- Muriatic acid ])onred into the solution of minimum 
vcronly in one nitrat affords a mnrial, the base of which risi’s to the 
maximum in the very process. There is no mu rial at a 
minimum therefore; or at least 1 have not been able to 
form one. The following are some of its most stiiking 
habitudes with reagents. 

With water litmus the solution of common nitrat of 
silver produces no effect; that of the minimum nitrat 
precipitates a blue lake. 

With cochineal tfie maximum nitrat produces a scarlet 
colour t the minimum^ a deep violet lake. 

With* solution of indigo in sulphuric acid the maximum 

occasions 


state. 

Its effects on 
litmus, 

cochineal, 

indigo,, 
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occasions no change ; the minimum deprives it entirely 
of colour, and the silver is reduced. 

The tincture of fecula of hemlock, which is of a tincture of 
feuillemort colour, is not changed by the maximum hemlock, 
trat : by the minimum the green is revived and beautified 
in a striking manner. 

With Ammonia. 

Ammonia precipitates the minimum nifrat black. The ammonia, • 
precij^tate collected is pure silver, and does not fulfil- 
.nate, 'liowever long it be kept in the ammonia. The 
ammonia then hdlds maximum oxide in solution; for if 
it be saturated with very dilute nitric acid, it is no longer 
blackened by ammonia. Thus we sec, that the portion 
of oxide dissolved in ammonia is raised to a maximum at 
the expense of that which is prccipirated. 

With pure Potash. 

The precipitate is brown, resembling in colour that potash, 
given by the maximum nitral. Redissolved in nitric 
acid, ammonia precipitates it black, which demonstrates 
ihnf the oxide has not altered its state; but on drying it 
a(h:ieis oxigi n from the atmosphere, rises to the maxi- 
ur/ni^ and no longer differs from the precipitate aflforded 
by the maxlmutn nitrat. 

With Alcohol. 

Alcohol acts on its solution no otherwise than water: 
part of the nitrat, its portion of acid being diminished, 
separates in a yellow powder. The alcoholic solution 
being distilled, leaves behind nitrat at a maximum and 
powder of silver, because part of the oxide has coniplet-ed 
its oxidation at the expense of the other. The alcohol 
is not converted into ether in this case, any more than 
with the maximum nitrat, which it dissolves perfectly 
well. 


With boiling Water. 

has been seen, that cold water separRtes thij nitrat and boiling 
into two parts ; that one’, to enable it to dissolve, was water. ^ 
ttbliged to take acid from the other, which was conse- 

quei^My 



$80 


OK SILVEH. 


quently separated in tlie state of yellow nitrat, or tiatrat 
with an inferior portion of acid. With boiling watQi* the 
change proceeds farther. 

a tew drops of a somewhat concentrated solutioir 
be let fall into a glass of boiling distilled water, three 
lolturs will be seen distinctly to succeed each other very 
quickly, yellow, red, and black. If, \^en the mixture 
is yellow, or red, a few drops of acid be added, the whole 
grows clear, and the change is stopped. If this be done 
thq moment after the blac k colour has appeared, the acid 
no longer restores the transparency of the mixture, be- 
cause the black powder is not an oxide, like the two 
Disoxidates the preceding, but disoxidated silver. Now to dissolve this 
^ stronger acid is required. 


The black powder silvers the glass as it comes into 
coutacc with its sides. None of these effects will take 
])laccj if a few drops of lutric acid be added, before the 
bolutiou is dropped into the boiling water. 

Nitrat of mer- The yellow niirat of mercury at a minimum exhibits" 
^ry has simi- phenomena, though in a different manner. This 

properties. boiled with water in a retort, affords powder of 

mercury, which passes into the receiver with the aqueous 
vapour ; that is to say, by the help of a high temperature 
part of the mercury has a tendency to complete its oxida- 
tion at the cx])ensc of the other. But in whatever cir- 

, cumstances we discover a metal passing from one slate of 

Metals never i ,, / j • . 

found at an oxidation to another, we shall never iind it stopping at 

intermediate any intermediate term betw^een the two extremes of oxida- 
state of ozida- . -x 

tian proper to it. 

^ . An aqueous solution of minimum nitrat of silver does 

gen from the not superoxide itself very rapidly by conta<ft w ith air. 
air but slowly. I have formerly shewn, that, if copper have a greater 
Acids have affinity for oxigen than silver has, we must not thence 
more affinity conclude, that acids would have more affinity for oxide of 
sUver^tUn of copper than for oxide of silver ; and in fact the nitrat and 
copper. sulphat of silver dissolved and kept on carbonat of cop- 

per do not attack the latter, or even become coloured. 
Th^minimum nitrat of silver is equally void of action on 
carboif^t of copper. 

The yellow powder, or mifiimum nitrat with less aAd^ 
is equally void of action on the carbonal of copper. 

' ' The 



iv-* 1<ii>e • vetm^i «mow8 yum..mm 

..jWtjOfl' nitrftt 

i#ii^»iCiti»< | Wi 4^ Bun»te4ii8obn<d, mmi m 

With of ;#iii») 

IlMiMlikkii iii^^ thi^ a fart oT.the 

and iiiat 4uaotii«r 

tia^ jcmigtdt 

toplfeo^^ farial tbaaxHtiai. 

i tifs& l tmiAtlsM 4liii» ttnMpMakm ^ot >att^ 

^ an wide to^aaotbr^^ w ^iiaae 
ivddtiona^; in whtcli Mad carrM tlka^id^iiiliitiaii on 
BMal f retijr £ar. A kind of il^lliaiit arataturiiie dis^ 
turbed its transparency at the expiration of a few days, 
mi#adlar%ratd9 anli^ded to the bo^m of the res^els. 

This was the fact that led me to suspect> that siker, 

Hko so Ipanf other metals^ was susceptible of two deter* 
minatc st^es of o^^lgiatioi^ 

' Nltrat ^rf load treatedW|th leaves olthls metai exhihiis Nitrat ofjead 
reiaJits df the same elajM. I will rnidearotir soon to hy waMiar 
the^hUc, 

iiV ' ' ’ 
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Dem^Hm of a Machine for cutting^ Paper and the Edges 
^ Of Books. -% Mr. JoHK J. Haw&iks *. 


Tbs oh|set of this improTcment is, to c«t the edges of t^achine tor 
^hookstiatiireesMes atoneistogtotoopres^ ^ 
jjk if titoeesaary tout the book be placed ot one end, apd a 
sapport*gtYea to the ploogh beyond the part cint ; Bme 
is therefore at each corner a block mo^da^ pn a 
Uto as to»llfm|ptte afternately theelde or end of the ^ 

Thh^rese^iS ^as wide as ^e toitoiidbd length pf the 





\ , »AineiUdt7TTIKcK I 

Machine for At g distance from end of tiae press^ equal tq thfi 
•-cytio^tbe^ a stop, W^e somewliat 

’ like two combs, one fasten^ op eac^ side, the teeth of 
one going into the interstices oi the other, so that it may 
edSsctyaily prS^nt the book falling too tow, wh<^he|r the 
press is op^ little or much. ^ , i 

Iti the common press, the bbbk Is piii the tnMdle, 
and there is a screw af eatfh ehd to Ihe press to- 
gethei* ; but in this press, the book being put at 6ne end, 
there is a screw about the ihiddle.td force ifhc prqsS tdge- 
Ihfr, and another Screw at the low^ iMd to force it 
open, and conSoqttenfly press the bbok' tighter, miactly 
on the principles of cabinet-makers’ hand-screws. 

Reference to the Engraving f I^ate iy* Fig- 1, % 3,4« 

if 

Fig. 1 and 2, Two geometrical Tiews of the 
Fig. 3 and 4. Two perspective views of the as 
placed on its supports in the box which receives the cul* 
tings. The side of the box is represented as taken 
away, in order to show the parts m^re distinctly. JPig, S 
shows the position of the press, wtien the front of the 
book is to be cut, and Fig. 4, while the ends are 
outtinf* 

N. B. The letters of reference are the wne in all the 
Figures. 

Af The press. 

a. The cutting box- ^ ^ 

bb. The elongating blocks turning on their centres (c). 
d. The screw which forces the press together, 
c. The screw which forces the lower ends of the press 
asunder, and consequently presses the book tighter. 

/. A piece qf board put into the press with the bopk, 
keep it firm against the knife. 
g. The cOmb-likc stop. 

h h. Bars fixed acTqss the cutting box, to support 
^ress whjElc the tpp pt bottom of the book is tJut. 
ii. Bars to support press while the front of thobook 
is enfs Fn fihis positloii, thenfe'is a bar to koep tfic 
|irma^eiiidy;'wiiioh U uakeq, oat wbcd “the'”pijfeifh/n 
Fig- 4 is in use- i 

/f 


it. Fiepea 



VARXl^^iON^lT TH£ COMI»ASS« 

7/i l^ifees t>jr bdard i^ith natches m tibem^ fastaaied to tbe Machine (o^ 
bol, tarcceXTd t&ebars. cutting the 

m. 'Croove for tile plough to woric In* * 

It fs evident firom the positions of the press^ that ^he 
plodgh must be worked on an Inclined plane ; hut thls^ 

^^tead o( an objection^ is 4 considerable advantage^^h^ 
cause the yrqrkmm has mudb more power in that direc- 
tion, than on aWvd* ^ , , » ♦ 

The press retiring to be burned round to cut the top 
and bottom the h^oH^ th® plough must be worked 
loft as well 45 right hat this is aeg^uWed by a few 

’minutes practice. 

The same plough is used as with the common press. 

J. J. Hawkins. 


Terr ^ ce ^ fit ^ 
Ma ^ ^ 9 , 1805 . 
CfiTAKLEs Tatlor, E«q. 


Ob^^rvaHms Qi^the Pernmnenc^ of the f^ari^tionof the 
Cotr^^s at Jamaica* In a Letter from Mr, Jamks 
R oBEarsoN to the Right Hon, Sir Joseph Banks^ JT.JS. 

. P. jR. S. 4c* 

Sir, 

jA.S any improvement, or discovery in the arts and scU mtro- 

ences, will, 1 am persuaded, experience your favourable 
reception, I have the honour of submitting to your con- 
sideration a discovery I have made onj^ spbjedt^ the state 
of which can only be ascertained Vy aberrations made 
from time to time, as it is not regulated, by any known 
law of Nature; 1 mean the variation of the magnetical 
noedle* 

This fjjiscotery may not Oidy excite pthejps to make, 
apd |:epcat 9 observations in different parts of the globe, 
bpt, Jiiy causing this changeable quality to^be better under- 
m *7 to ud 

V Phil. Tr»M, i8o5. 

2 qommerce, 



i>‘Muaamt or ««e mmim. 

of » I«0i«1p0r^ 

ticttlor knowi«i^|B •f- d» onbjeot, » is ' 

tke magnet!* Ithus UdurtO bOOS mHU^DOMlfy tib* VflrilCtlOlI 

wi^»air° ” ii not fiK«i.iK 4 n)r |Wi«aeiitn pteco, 

'vi^V^ to b«t>!* oomtaKtl^ramflOf^ S» n gt«*rte^•o^' a'lm'ilOgMfej Ht 
change m the aN p^tte «# fbonMrtd.*''^ i' Moe difOovered’ Mi cnceWiOB 

optw^tiiwi *m, HU 
it fu^y h 9 f purh^f the #rsi tiiat hat INm ffuida,^^lt iirtll 

ts^tmr i m m m 

mMi. mt^ Hi ^ m 

iieoe«9iiy of bein^; joore tsrdltouB tbait % wbb, in 
order data) oO'^iiidlF l^ inference is 

IboAdMx - * 

Xaands in Ja- I resided at Jamaiea, am m Hi^rvtyor^f ■ LatHi 

maioa arc held upirards of twenty years. Disfnites at UtM abdut bounds 
land* are there decided by ejeceBScats^ i» the 
aimcxed Supreme Court of Judicature, "by the evidence arid dta^ 
gfmai of Kfiiig> ftmeyots of ThU dlfiferent 

from the practice m Eitgland, because matitior m 
which grants of land from the Crown are made, in the 
two oountrietf ia dllferent In Jamafea, t& etcry grant 
of land « ^iagnuR thereof Is amfegud to* the patent* 
ThisdiafraiB Is detineated from an adfual purvey of the 
land to be granted, having a meridional ilne,^ according to 
the magnetical ^needle, by which the survey was made, 
laid down in it No ntrtice is taken of (lie true meridian. 
The boundary lines of the land g^ranted are marked on 
earth, (as it is denominated,^ by cutting notchea on the 
trees bo tween which the tiiie is run through 4he woodsi 
— referring to 'Ibeie tioes beiiig mostly of herd timber^ the notches will 
h^Tof ^he ^ceraiWt fordblp^ years, or more." By " Uepeated 
€statc%ctcr. re^ttrfoys ihOsoltosmre kept up 5 and, wbeii the col ti-- 
loaned at iirst Ta^otii, OW bofh sides, reiidw it oeoessary to fell the 
by compass, trees, (whkb can only be done by mutual con* 

9eii(, ^ ,b«fng byuhw law,) l^^ood 

fbnoiuiare ftetedm t|hi« hcMedb^filj^the p»Wficrtics thus 
cultinated j md mstny wf 4hsse fences bare beeh 
repldr^ apA beptifpr4f pT^mebt tinm. Lapii we^ 
graibkAtfrint fbe Cramw soonaller thP Beitotation, m 
amlerbrywiiadottdhig 

' increased. 





inoTielfied* llie 4}ld Maiefc Itste been efleii m* 9 brmfh&y 

and plans ot them mado^ 'and usually annimed to dee^ isk* 

eauTeyiatiee) oFtiMNrfgage, witfoii must be eiir4>lkd, wHK- 

iu a llniitod' tifoe^ to idiee ef 4Ke iemtofy ofstbie 

kland akuy aU^tiiei patenis^^ wdv 

iK!»K||^ to ttiem, ara recorded^ > In ai^^sputos at^laMr 

abeit bottnd^ey itoes^ wliera 4he kaepinf mp of tbe old 

Marked knee oil earth-bas beim neglected^ mrveyoft am 

appointed toiHMdtoiietiial of tol^kooUniaTkeil 

Itoes dfi^eartk^ (presorted in mannea^lietoni ij^eiu 

tidned9>andtodbrtiMtlkpi^ tbe^^retaty «f toekiaitd^s 

office eorreot qbpies^of aU euch diagranss annexed to 

patentSi^ and tof^eeds« of oontfyanee^ or mottgage, of 

lands in tbe neighbourhood where the disputed boundary 

is, as tbey^'toay Iblirk ito^saary for the inrestigation 

thereof. ^iPhey liea eonipaire the lines, and meridians, 

of thUse orii^al diagrams with those in their diagrams shews the eaiat 

delineated from their own re^surre^s recently made; bcinugs— ► 

wheb it «s always <ncpected that the liitcs, and nxeridiaiis, 

of the former will coincide with toose of the iuttor. It 

is evident that this cotocidenec eoiild not happen if any 

Tarktimi of the magtietical needle had taken place in the 

intermediate time elapsed between the making of the4rst 

and of the last survey . My busiacs# tietdg very exionsito, 

I was frequently applied to to disputes at law about 
boundary hnes^ and i had^ besides, abimdanoe of4»ppor- 
tunittes, on other surveys, toaseertato tliis fact satisfac* 
torily- From all which I have dkeorered that the 
.ooiirses^of the lines, and mcrlcliaua, delineated on the ori« 
ginal liiagrains annexed to patents^ from downworda 

to the present time, and of the re-survey diagrams thereof 
aanexiid to deeds, oatoeide with, ans^torw pariliel to, the 
lines and meridians delineated On ihe iMc diagrams from 
recent surveys made by |i|B magitotkai aoedh^ of the 
tame ortginal marked IneaCn earth ,^<pntoer«odias before _ 
dcsorfbed)^ So that whatoveaicoiswse to tatfkdyniu^r .:th6 ground a^were 
line on the^iHagcaan miiiexed ito the ptoen ^^^^30^^140 
mtpposeii, for^toEWpto, to 1»e aovtii amd^sstuth, or tost years ago 
and wtoty) upon settisigf tltocom|»ase. «r thmmldMarlgsd 
on earHi^ and^direottog the sighhi nortli atuL $oiith, or 
eastMd: meslV ibet^moifiitttohi^iieo^ 

• ' said 

a 



Sll, mm 

mU rnmlmi Usmxmieamhy ^Igiaalif mtf 1^ 
tSeal aeedl^^ I I#0 jMiuri^iago, bttt baifrA^^tHl bf 
to toeiuK:tiy |iii<>^& line/ «r liti-eciioiii^^M* m^ike 
oQia|>«g»^iWoaeqiifa^ imt 

cot^ doting o|(miy ^ 

diat period nl^itee In iJomica* ).• r 

Qtt. Whether ^ To^thiftil may wt te niiacoeptablndo^mltjd^ « 
the variation hktolgp^f 8awy»n|{do«l^ib»i«%^P^ ^ 

anci^^times” tor 4he gBeftcnd^Ume,^ in ordelf^to^viato aity 

c doubt thafemigltt aoram, whetiton^ive to not d 

af^ito^fitaoitity of tto magntoiinl^ltototon^ l&eo 

amaertatoed, and allowed Ibr^ in diagranij) hfi*, 

iMXOd to^iMdenti : and wittoh^ tko ^aiMlon of di^ 
gretoeast^ which correspondi with tto 
tmit) might not then, lmve»a»^|Oed thMrtie meiidiow 
S^an^icctTb ’’^*dion o4' ^0 oom|>am was ir»t ^^torved 

C^umbuf. ^ Chmoimus, in his first voyage acrais the d^totoie, 4ii tW 
yea^dbtoS ; and aeemed to threaten tha^ the laws df Ka-^ 
t|i!io wem Stored iici an ntiknown ooeaii« It^4«e^ent, 
towever, that Colomhos was not able to atobitoto the 
quantity of variatkut : for if he had aseertfitoad It, the 
dmiger he was m would have been dimiosshod^^if not et^ 
tifoly reni0Ted«*^4 HisdisaoTery, therefore^ must have btol£* ^ 
stably tiie dafiieotiKm of the magtictical titotyfe from ttor 
true taesidusii, without knowing the qoatiimy Ihireof. 
and system* Foflto this period down to the year^ ITW, when Dr.^ 
Ilollejr published his Theory 'of the Hhriatimi Of the 
2 ^^ 01111 ^^ Compmsi” noWtotovatiOiiB, ascertaining the quantity Of 
same variailM vfiriatiw^ tnthe West lildies^ were^ i toHevn,^ ^fillifledi 
now”*^^ ** Ho was the fimt 4haft made any in ^ontiH^diWvito^todU 
thatowcgeutitiedf^apfito WMi 

bh toeesgriimafh^^ # d^mew and eomtot Chart df 
f^eia Wnrto,«haw|BgMthe ¥atiaiiojaswf the tSeai^ 
psmfitm to itoyrmarniemtotoi #ie(}eiloh off 

^ Cai^^Hdsa* iiatitffh% titotoUhtioii^ at^ 

JamaitoyJ^iqptose^diin^^ timieaiantototo topreieiit;^ 
Hietit|tofy4miild hwtodma totowa^mt to noa- 
any nbserraliim, in the West (adies, appeto tofemO toew*^ 
Jitoie ^totnf ^todMfif 

knomi^manoitih^Meeg itosiyiMm^ Ihto dAhv^ 

eJitolPUa 

< been^ 



infiuoiNMs m dimtirfgf tit# Atiiu 
##1% in Jumak#, pr#ceiie# k 30 o# 40}r6av$. 

Tk# afi^erlkiiifaf irf tbe tra# mertdiati^ ennse* »rh« wij sw- 

fuantly^ aCtke aiagfietjeoi tanation from it^ooqulfer Ikore veyors were 
as wdi mr practical, knomhdg^^ ihm h often 
to Jje met witfi even at this time ; bat, 1 30 or 140^0B#S / 

Xi 1^^ mtkftly cotihned to a very feir indlvIddAls. 

The mp^ettcei needle wa# then the only ^$nide and ritk 

to gQ i»otb at $m and at land, aad^ igenooaky, vr!t|t* ^ 

oat rf^orenoe beiog had to th# true meridiaik ^ ^ 

Bati the irst aarvoyors ascertained the ^aotity <rf va. certain, 
riaiioht and allowed for it, in delineating their diagrams ly allowed no. 
that were auiieiitod to the earliest patents ia Jamaica,^ they *^*”1 
have laohllaned the same in such diagrams ; other- drafts. 

Wbff it epuid only kmd to mislead, not to direct* The 

tmaop system of sprvoying would, and must, bylaw^ have 

been contjfiiied ; for, ^as was stated above, ^ the nHttnber 

of grants has been annually increased; and the unioter^ 

rapt^ practice of eurveying, which whs always dal^ 

increasing In proportion to the extending cultivation andl 

settlement lOl Idie island, could not admit of any change, 

without a pew law having been madeby the legislature Ibr 

tlmt purpose; and then ^such a clmnge miwt have been 

recorded with the laws of the island, and Wiili tbPse'that 

regulated^a oondnet of sarveyoT#* No wsrvseyor, nor 

odicr person, gould have beeir ignorant of such a change wardli rhm^ 

hpiriilg taken |dace* Since even the ditference of on# the le|kljuaf e 

degree imriiniiing a Hue is very oemsideraM#; butthat 

six wimld haveiotally changed alhpropevty, darangcdnll ^ ' 

tmnndlrica, thrown Woodlands into plantations, and deW 

vmi: aadfOOiiacqiieiiily^ woidd have liao^wo palpablo 

and ^psrioaaai to harodMdniiedNtdlPii^^ 

and oOrv#ctloii» iBut jio aneh ofamig# hlnrei«#in|q|)eiii!id, 

nor haatho meat remote of kwiwrvbcen eotOrm 

On thOtCMlmp, tlmOiagMltleid 

at low abMtImniidafir lines, ii%dm#iiwhfrhii Mfif tl^ - 
only cfitarion by witlela Urn 

tbnjdi^^ideeide* ' 

Baiify^ tiitAr «WThe«rtrM4 

mUlBithrii II i» mmy cal^'ito>4nt« book* and d*. 

• Vj^heii 
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agrees with it 


I'he surveys 
under Sir Hen- 
ry Moore, in 


I^AHIATION OP tJ!^ COMPASS. j 

When I arrired in that island^ upwards of 
years since^ I became acquainted with the oldest surveyors 
there, who had .practised from thirty to forty years. 
Thpy had t?ie original papers, fieid notes, and diagrams 
of their predecessors, np to the dates of the first surveys. 
Many of these original papers, field notes, and diagrams 
are now in my possession ; from which the practice of 
surveying, taking field notes, and delineating them on 
diagrams, is clearly shown. 

Jamaica was early divided into counties and parishes^ 
■ the^boundary lines whereof were defined by tho legisla- 
ture, and the lines of many marked on earth. In the 
county of Surrey, the line, dividing the parishes ofPort- 
‘ laud and St. George, is a north and south line, by law, 
and was marked on earth according to the magnelical 
needle. It contimns in the same direction. * In the 

county of Cornwall, the di’^ddiog line betv\ ..en the 
parishes of S(. James and Trelawney continues a nortli 
and south lino, on t^arth, as it was first run by the mag- 
netical needle. This will l>e evident on the inspection of 
xny maps of Jamaica, latel)* published. If became neces- 
sary, in giving the island its true position on the globe, 
to ascertain its latitude and longitudr ; and also the true 
meridian, with the quantit} of the variation ofthemng- 
netical uicridian from it. But 1 have applied these meri- 
dians difierently in the mapj» ot the counties, and in that 
of the island. In the former, in which the i^ituation on 
the globe is not given, the magnetical is laid down as the 
principal meridian ; because all surveys of every other 
description, as weli as those of the boundary lines of 
counties and parishes, are regulated by it; and the true 
meridian is intPodiMJcd only to shew the i ariatipn ; but, 
in thqiaUer, in which its place on the globe is fixed, as to 
latitude a**d longitude, the true meridian becomes the 
principal one; and the i»*%netical meridian shows the 
quantity of variation from it, and regulates tho surveys, 
and the relative situatipn pf places, as in the county 
maps. 

Wh«n Sir Henry Mwte, (who waa considered a great 
survoyt^fji) was governor of Jamaica, about the year I5^p, 
maps of that iiil^n^'Wpre constructed, under his imrop- 

» iliate 
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by Mr. CuASKrrL, the islaofl cBshK-er, were 

and Mr. Siuapsnn^ both cminein »ar\c}ors, Bu(, in without 

these maps, the magnetical meridian oniv is lepu'sented. 
iVcither the magnetical Kiriation nor the true mbihhnfi is 
mentioned: the isluul’s place oii the globe, eS to Utt 4 ide 
ami longitude, is not given. In Uiort, the tme mcndiau 
has never been noticed, nor the quantit} of Viirivitiom as*. 
dertamed, nor the variation even ineniionccl, nor (he 
Utitadii and longitude, observed by any sunc^or or 
^ngfiicer m Jamaica, but myself. 

Although the discos ery of th^ variation’s not varj^iig^ 
in Jantai(«i, ia established on the ch aiest cvkU ii^e uith- 
out the aid o I other data, yet it is highly gratifying to 
hnd Dr, llalley^^^s it woie, tonrunnng it to the nimatist 
aecuraey, as will appear iiointlie jccital of the ioMonirig 
observatioiw of Mr, Long, in hi*» TLstoi y of Jamaica, 

The variations of the magiu^uai needh ^eic ob- Qunt'it m 
served by Dr. Halley to be very sn ill. near the equa- ^ 

tor# I have seen no account oi them ioi this island, 
that can be relied upon; but, if observations should hetn 6 jnd 
bcfaithfull) made here, they- would jirobably 
Ins opinion. Accoiding to Mountain’s (h.»rt, con- 
structed in the yoat 1700, fioin J>r. Halley’s fable., 
tlie Variation at Port Roybal then Uas about 6 J degrees 
cast. Bift, as in most paits of the v,^oiI<l it is found 
to be continually cither iucre'-^ing or (bTrea^irijr, so 
we may reasonably conehub , that it may have alteied 
in both respects veiy much duiirg this long iiiteival 
tliathas passedaiiKo the consliuction of the thart/’ 

The magnelical variation, ascertained by me, and laid 

down in my maps of Jamaica, is 6f degrees east. mmenow 

1 U ave to others, better qualified than I Ahi, to inquire 
and to ])oint out, what improvetnenid natural philosophy 
nuiv dt’ijve fiorn this discovery ; which 1 hope ihaybeau 
acquisition to science. 

I am afraid I have been too prolix. But the import- 
ance of the subject, and tn^y desire to remove ©veti the ** 
shadow of any doubt that might be suggested^ will, I 
trust, be admitted as ijay apology. 

^ J bare the honour to he,^ 

. ' JAMES ROBERTSON. 

V^uXV*—$tsfVLtmi/rr, Gdfg ' 
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ri-ANI-T 


in 

appearance of 

£attlLu— * 


affect the 
bt'fly of the 
planet :jv well 
as the inn’. 


jU pater h. not 
no <i(Vt c‘, c.ij, lie*- 
cauic itn t qna- 
tf>r is ne<ii ly jq 
the ecliptic. 


vrn. 

Ohiterv^loiis and TZt^ijfttr^s o^i the Figure^ the 
mftij 4hi c Safuin^ and its 

'SKu.i^UiU 


X^JLY last year's observations on the singular figure of 
Saturn liavtiig drawn tbe alUntion of astronomers to ibis 
subvert,' it may bo easily supposed lhat a farther invest!- 
ga^it^hof it will be iicmssary. 'VVe’stJtO this planet in tbc 
courseofits revoluiioii round the sun in so many vitrious 
aspects^ that the change occasioned by tH0 tiilferent situa- 
tion^, in which it is viewed, as far as relates to thts ring, 
has long agb been noticed ; and H,it>gcns has givei^i us a 
very full cxpiaiiatiou of the ca^se of (hese ejianges -1 . 

As the axis of the plane f^s equator, as wrl? as that ofj 
the ring, tbeps its parallolisni during t(|e time of its te^ 

\ olutiou about the sun, it follow s {hat the same change of 
situation, by which (he ring is alfected, must also pro- 
duce Fimiiar altcratiorus in the ajipearanre of (Ik* j)laue/ ; 
but^ feince the shape of Saturn, though not strictly splu'ri- 
cn], is very dilfei cut trorn that of the ring, the' chningef, 
<'C(a^loaed by its diiu'rent a'^pect'^ will lu' smu-mute that 
only they c*tn cxjU'c^ ro ihcm v^ ho have been in 

the habit of seeiug ^er> suiall objects, and ere furr/»d,ed 
v\ :(h iiistrurnetith that will show tin lu disiinc(l\ , idi a 
Very high and luminous magiriry>>g junior. 

if the efpiator of the planet .lupifer were inclined to 
theecfiptic like (hat of ?^aturn, I have no dt>hbt but that 
we. should SW a crmsidevable Cliange in its figure during 
the time^oF a synodical revolution ; jintwithstanding the 
spheroifical figure occasioninl by the rotation Ou its axis 
has not tojc extended flattening of (he polar Regions that 
I have remarked in Saturn. But since no^tmfy (he po- 
sitionof the Saturnian equator is such that it brings on a 
periodical cl^ange in its aspect, mCnonnting to more than 


t 

are 


. , ‘ ^ aPtuloA. Ttw. iSofi* 4 

Seft Safurnhtm^ page 55 wliace the ch?U|gcs the tHkg 

rcptt&cnted by a plat#, " ^ 

^ §% degree® 
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irt4he course of each revolution^ but that 
moreover in the »ha|Hi of this planet thei ' is an additional 
deviation from the usual spheroidical figure arising from 
thti attraction of the ring, vre Uiay rea'^onablj ex^ject 
that oar present telescopes uulf enable ns to bbserve a 
visible alteration in to appearance, especially as our at- 
tention is now drawn to this circumstance, • 

In the year X789 I ascertained the proportion of the Bquatorljl und 
equatorial to th^e polar diametor Of Saturn to be 22,81 di ini. of 
to 20,61 and in this measure was undoubtedly included 
the effect of thd ring on the figure ol* the planet, (hdugli 
its influence had ^iiot been investigated by direct observa- 
tion. The rotation of the planed u as determined after- 
wards by changes observed in the configuration of ftu* 
beftSj and proper figures to represent the ditfe retd situa* 
tion of the spots in these belts wore delineated f . In 
drawing them it m as understood that the shaiie of the 
planet was not the subject of my considerafiou, and that 
consequently a circular disk, which may be describ( d 
without trouble, w^ould be ufficieut to show the configu- 
rations of the chaiigoablc bells. 

Those who comjKirc these figures, and others i have Figure ot Sa- 
ocrasionally given, in which the partirulai ^hape of tlic 
body of the planet w^as not intended to be repi*e«;ented, 
with the figure which is contained in my last paper, of 
which the sole purjiosewas to express that figure, and 
wonder at the great dLiwgenrc, have probably not r(‘ad 
the measures I have given of the equatorial and polar 
diameters of this planet ; and as it may be some satisfac- 
tion to compare the appeariuiee of Saturn in 1789 with 
the critical examination of it in 1805, 1 have now drawn 
them from the o papers which treat of the subject ; 

Fig. 3* Plate I. rejirChents the spIicroiJical forni of the 
planet as observed in ^789, at which time the singularity 
of the shape since discovered was unknown i and Fig. 4* 
represents tjhe same.as it appeared the 5th of 1805. ^ 

The equatorial and polgr diarrretecs that w'ef^ established 
in 1789 are strictly preserved in both figures, and the last 
diflers ffom tic first in ha^ihg the flatteniyl; gt the 

* Pbik Tram. fort Ibid, fot p. 

. G©g 2 poles ^ • 
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PhAKET SAftEK* 

polcfi a tittle »!Ofc extended m b<341i ^iSm 
equaioHat i)arfs. It is in cdnaeqtioace of 
tbciongth of thib flattemog, or/trom aoisie.otfeer 
tht^ a somewhat greater carvalnro ip the latitude of 4Q^ 
or 4 & drgi^oA^ north and^outh has taken place; aodas 
t^ose differences are ^erj njihute, U will not appear ex- 
traoMlnary that they «;hrtiild have been overlooked in 
1 78#,' wktyf my attention n as enlirolK taken op with an 
examination o( the two principid idiamotersi 6f tho^ 
plunct. ^ 

l*ae jise of vanons magnifying powers in obR^rving 
ininut<^ objects h not generally nnderstood. A loy 
pother, su.ch as 200 or 16*0, with which I have seen tha 
figtirc of Hafcnrn, is not AifTicietit to show it to one who 
has not already it pei fectly well with dn adequate 
high power ; an observer, therefor^.who has not att in- 
striimcaH that wfll bear a very distinct magnifying power 
of MK)^ obght not to expect to see the onf lines of Saturn 
so sharp and weHH^hned as to hare a right conception 
of its figure* The qiiinaipfe bolt is genmally a vciy good 
criterion: for if that cannot be seen, the telescope is not 
siufficieni for the purpose ; but wlten we have entirely 
convinced ourseUes of the reafity of the idionomena 1 
have pointed out. wo ina) then giadnally low ortho pow- 
er, in order to be assured that the great o\nvaturo of the 
eyc-glas'ses giving these high powers, has not occasioned 
any deceptionsin the figure to 1 >l invo^tigated, and this 
was the only reason why 1 monfloncd tfiatTi had also seen 
the re ma I liable figure of Saturn with low pow^eis. 

lu very Cl it ical cases it becomes necessary to calciiUt® 
etery cau^c ol an appearance that falls under the pro- 
vince of mathematical investigation. For this reason I 
liavc always looked upon an astronomical observation 
without a date a;s imperfect, and t}ie journal-mcthod of 
communicating thpm is undoubtedly wjhat oiiglit to bo 
UbCit F or instance, w hon it is known tha^jjny last y«ai 's 
most decisive observatiopy relating tothefingolar figure 
of Saturn, was made the 5tb of MAy, astronomers may 
thob sGalOUlateby this date the place of and of 

the S theijf distances fro^ each Uitherjr 
of 41Tumii*affon of .the SatturuhK|i tifik; by these meatti 
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ire&i^0i^i1bl)O5ity of thej^lanct in the given sUnafion, 
and aijccrta^i that the defalcation of light could not then 
to c^xie-hundrcdth part of a second of a de- 
attdthat consequently no error could arise from 
thatcause. , 

I have divided the following observations into two 
head^, one relating entirely lo the figure of the body of 
Saturn, the other concerning the physical condition or 
climate and atmosphere of the planet. 

Oh^servatio7is of the Figure of Saturn, 

In the collection of my observations on the planet Sa- Obserrationi 
turn, I have met with one made eighteen years ago, which 
is perfectly applicahk; to the present sub^ket^ and is as Suspicion in 
follows : 1788 that Sa- 

August 1788, 21^ 58'. 20-fect reflector, power gpheroidah 
300. Admitting the equatorial diameter of Saturn to lie 
in the direction of the ring, the p]ane( is evidently flat- 
tened at the pole**. I have often before, and again this 
evening, supposed the shape of Saturn not to be sphe* 
roidical, (like that of Mars and Jupiter,) but much flat- 
tened at the poles, and al'O a very little flattened at the 
equator, but this wants more exact obseoations. 

April IG, 1806. I examined fhefigore of the body of 
Saliiru’v\ith the 7 and 10-feet telescopes, but they acted shewing the 
very indifrcTcntly, and, were I to judge by i)reseut 

I I 11 1 t- f I I of ScUurnaiid 

pcaianccs, 1 should suppose the planet to have undergone the variation? 

a considerable change; should this be the case, it will it is subject to. 

then be necessary to trace out the cause of such 

alterations. 

April 19. 10~feet, poA^cr 300. The po^ar regions 
are much llattened. The figure of the planet differs a 
little from what it appeared last year. This may be 
owing to the increased opening of the ring, which in fc^ur 
places obstructs now^ tjje view^ of the curvature in a higher 
latitude than |tedid last year. The equatorial regions on 
the c-ontrary are more exposed to view than they have 
been for some time past. , 

May 10-feet, power 375. The polar tegions are 
mych flatter than the 5 the latter be^g^ore 

dis^l^ged ft'om the ring a|};pehr rAiher inorr curvedf than 

last 
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Obiervatfon* that the fignre of the planet 8e<|ms have 

ubewing the undergone sopie small alteration, which may iie easily ae^ 
of ^SatTr^^d from onr viewing it n<rw m a^'dilf^rent 

the variation* a^^ect. * 

it is *utyecc to* ai'h^ planet Jupiter not being Twiblc, we cannot com- 
pare the figure of Saturn with it ; but from memory I anl 
quite certain that the UatteiiiUg of the Saturnian |iolar 
region® is considerably more extended than those of 
Jupiter, ■ * \ 

. IVfay J, fO-feet, power 527. ^he equatorial re^on 
of^Satuni appears to be a little more cleyafed than last 
year. This part of the Saturnian tigiiro could not bo ■ 
exaniincfl so well then as H way at present, the ring inter- 
fering ^^ith onr view of it in four places, which are now 
risible . 

The llatteiiiiig on both sidc^ of ifiopole is continuedhto.^]j| 
a greater extent than in a figure merely spheroid ic^, ' 
such as that of Jupiter; and this makcii the planet more 
curved in high latitudes., 

The planet being in the meridian, the equatorial shape 
of Saturn appears a little more curved than last year; 
but the air is not Mifficicntly pure to bear hi^h powers 
well. , ' j 

May 5, lO-feot, power 52T. The air is very favour- 
able, and I see the plane? weJi with tliifl power; its 
figure is very little ditfereiit from what it was Iasi year. 

Tlie })olar rogiuns are mor^. extend ediy Hat than i sup- 
pose th<*y w ould liave been if the planet had received its 
form only from the effect of the centrifugal force arising 
from its rotatory motion. 

The equatorial region is a little more eh vated tliaii it 
appeared last year. 

The diameder which intersects the equator in an angle 
of about 40 or 45 dtgrees is apparently a little longer 
than the equatorial, aruKthe curvature is greatest in that, 
lalitnde* . / 

The planet being in the mcridinii and the night b(*anti-4‘ ,^^ 
fill, 1 have had a complete view of its figurje; It 
iiml&r'g^ao no chm^g0 . Sliumimt year, except, what aris^ , 
frdm Itsjjiiremit a greater opening of 

■ ‘ ^ ^ 

’ '.vf / ' '■'May./ 
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Power 5%7* Tti<>air being very clear, 1 cee 
tlio figure Saturn neaily the same as Ust year, the 
j3attenmj25 at the pole-* appear^^ at pie^ent some\^Iuf less ; 
the equafonai and otli^r re ions are iii^ isiime. ^ 

M»y 15, 10^ 30* I i inried tin apptiranco of jSa« 
liirn, an 1 eo npaied wiOi tlie ciijiavnig reprebcnf'ing 
Its (igiir^'in last} arV \olume of the Pbd. Tians. The 
OHtUnes and all th* other ffaOirts of tits en<^!a ihg aro 
far rnort dislmct than ran t\<rste them in the tek- 
SLO])e at one \iovv , hut it m the very intention ol a 
copper-j U*Q to top rt toTcther all mat has been sncti^s- 
fnlly (lisfoMf ] by lepeaud and otraional perttet 
gl I) md to icpri^nO i( united ati 1 dis^ir ctly to our 
Wl^^cOoiu iutl'cd J)y looking at tin dtawnif^s con- 
t in jpf aMi iiioie} this will b iouiid to be 

thi ease uth 

tquatoual >*ili imetci of in^ la^*! v '^r^b figure is 
liowcvi r a V t ly liUle t x) bhoif , it i tuhivcbirn to 
tlx ))olar dtam( t( r 1^3 ’^5,11 to i2 which is tlx jiiopor- 
tion that was a^icitasind m 17S9, from which 1 have 
111 ]i 1 o lound no r ason to dcpait. 

The following piitnulais rcmani as my last year’s 
ob ivatiorishau csl dn shed tlxm. 

'1 h Utti mng at tin poh s ol Satuin is moie extensive 
tlia 1 P is on ilu pi UK t Jupiter* lie cuivifmein high 
litilul =; IS t o gl iki than on tint planet \t the 
c {uatouoii tin cunt iai>, the ciiiv ituic ibiithti kss than 
il IS on Jupiii r 

L pon th( vvhoh , ther fore, the ^hapi ol llie globe of 
'^Uuju IS not s K li Js aiolitoiy motion alone could iiave 
given it 

J sLv the q iinfupk bdt, the division oi the ring, a very 
n^fiow hadovv ol the ring a*.ross the body, andanothcr 
brinth 1 shadow ol the boJ) upon the iollowmg pai t of 
tiu nng , and mili^ss all these particulars are virydjs^ 
tinctly visible Wc cannot expect that our instrument 

* For an mstance of this, see Tobije ‘MavIeri O^era vied ta, Ap'^ 
• pt,niix Olfcrvatmum* Ad T^uiam Sehno^aphtetm Anmacfffersmnes^ 
wli^rc the aiinwpecd ^^ccuratc and valuable plate represents ^le mooh 
such as it never ciin be seen ia a telescope. 
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Observation* should show the outlittes of the planet sufTicieifHyi^j^ell t# 
•hvVvingthe perceive its peculiar formation. / 

oFsaturn^fnd^ May IG, 10^ 10'. The greatest curvaturo on the disk 
the Variations o{ Saturii seems to be in a latitude of about 40 degrees, 
k faubjcct to. oMay 18. The difference between the equatorial and 
polar diameters appears to bo a little less than the mea- 
suA^s taken September 11, 1789, give it; but as the eye 
was then in the plane of the equator, and is now about 16 
degrees elevated above it, aie cannot expect to see it 
quite so much llatteued at prestut. 

^fuue Tiu ‘'hlldc^^ of tlu' riut; falls uj'ion the body 
of the planet so'itliwaid'^ of the riifg, to\^iiid the lirnl^; 
itgrowsa little l>roader at bolh ends wheieil is upon the 
tin a round the e'obe. 

June 5. Tiie plamt Jupitei is not Miffclcnt !}^ high for 
distinct vision, and ^a^urn is aireadj too low to use a 
propel magni(> :rg p(in i r : hut nevei theless the dihertmeo 
in the foimatn n ot t!ie tv\o pIwl^c(^ evideutr. T(io 
equatoiial as vreil as polar rrgioTU ou Jupiter aio more 
curved than thos • of ^atiiin. 

Jnnt 9. Tiu* air is bLautAiulJ) (ha*, auil projjer for 
critical nations. 

The breadth of tin tin^ is to tiie e betMCon the 
ring and the b )vly ol ^atiun as about 5 to { vSu. Fig. 3, 

Tlie ung n jjpi ar^ to bi Topine toward (he bod} ot the 
platicl, and the inside edge oi u piobald} ofa sphetKMl 
or j)erhap^ hyperbolical form. 

The shadow of the neg on tlie pla’hd h iM'oader on 
both sid(‘> than in the injddli ; this is partly a con‘-e- 
quence ol the ciiMatuie of the ring winch ui the iioddie 
of its passage across the body liidcs inoio ot (Jie slnidow 
in that place than at tir* sides. 

The vShailow of the l)od} upon the ling is a little bi oa»U 
er at the north than tin* south, so a- not to be paiallel 
wdth the outline of the bodv ; noi is it so broad at tlie 
north as to become square with the direction of tlie 
ring. 

The most northern dusky belt comes nortliTvards on 
both hides as far as the middle of the breadth of the ring . 
where pt passes behind the body. It is curved toward 
the south in the middle. 
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I view^dl Jupiter, jind compared its figure u ith tliat of 
Satulfi. Kn evident ditlerenre in the formation of tlie 
two planeft is visible. To disfinguisli (he figure of Jupi- 
ter properly it may bo called an ellipsoid, and that of 

Saturn a spluToid. • 

•• 

Ohservaiioji.^ ojf the periodical Clianpp^s of the Coloig' cf 
the polar Rcc^io/is' of Satin ?i. 

Tn the observations 1 liavc given on the planet Mars, , 

it has been sliow n that an alternate periodical change th.ii tiic pel.ir 

takes ])lace in the evtent and brialitness ol the north and 

‘ " y turn arc! 10/ ('ll. 

south ])ular sjiots ■'*; and I hav(^ th(‘re suggt‘sted an idea 

that the cause of the brightness noLdit be a vivid reflec- 
tion of light from frozen regions, and that the rednetion 
of the spots might be ascribed to their being exposed to 
the snn. 

'I’he lollowing obser> atious, 1 bcHeve., u ill eii her I(‘ad 
us to similar conclusions with respect to Iht* appearance 
the polar region'^ of Saturn, or will .11 least draw the 
attention of futui <• o])^ervers to a larther investigation of 
the subject 

M'itli high inagnll V iiig powers, the objects w e observe Usc^ud applJca- 
renidrc more Inglo than when the power is lower: this high 

chords ns a giMid method of detei mining the relative tcrmlnc the* re- 
lirightness of the diliini'nt parts of a planet. The less lative bright- 
bright objectw ii) be found deficient 111 illumination wdien objeetb. 

the powwr exceeds what it v, ill bear with ease. I have 
availed rn}seir ol thi: a .sislance in the observations iliat 
follow. 

June 1781. ^V ith an aperture of 6, '‘3 inches ] Observations 

used a niagn J V in f, nowerof dtlO. 'I'his gave a kind of 

^ ‘ ^ I'll- bat urn 

yellowish colour to the planet Saturn, whde the ring audits nn^, 

still retained its full wlnlt' illumination. partial cliangc*. 

November 11, 17b.3. From rln^ quintnplo belt toward 

the south pole the w liole distance is of a jiale whitish co- 

bnir; less bright than the white belts^ and much less 

bi ight than the ring. 

'riiis has been represented in a figure which was given 
in the volume of the Phil. Trans, for 1791, page 3 ‘ 2 . It 

® * Phil. I'rans. for 1784, page 260. 

VoL. XV. 8tii*i'LKMCXT. Huh 
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h io1}6 natic^ (h^t the south pole of the pleudfh|i^^0 
long exposed to the influence of the sun, and/he i^er 
polar whitishness was no longer to be seen. 

ffan. 1 , 17D4. l!*he south polar regions are a little less 
biigjlit than the equatorial belt. 

^ Nov. 179 j 5. The space between the quintuple belt 
and^the northern part of the ring is of a bright white 
colour* 

^his s(^s to indicate tliat the whiteness of the northern 
h^imsphete of Saliirn increases when there is less itlu- 
l^^tion from the sun. 

May 6, 180fl« The north pole of Saturn being now . 
exposed to the sun, its regions have lost much of their 
brightness ; the spare about the south pole has regained 
its former colour, and is brighter and whiter than the 
equatorial parts. 

May 1 5. The south polar regions of Saturn are white; 
those of the north retain also some whitishness still. 

May 18. With a magnifying power of 527, the south 
polar regions remain very white. The equatorial parts 
become of a yellowish tinge, and about the north pole 
there is still a faint dusky white colour to be seen. 

June 3. The south polar regions are considerably 
brighter than those of the north. 

These observations contrasted with those which were 
made when the south pole was in view complete nearly 
half a Saturnian year, and the gradual change of the 
colour of the polar regions seems to be in a great mea- 
Theehanges sure ascertained. Should this be still more confirmed, 
cenvfpoiid there will then be some foundation for admitting these 

with winter chances to be the consequence of an alteration of the 
and stimmer on ..r* t 

the temperature in the Saturnian climates. And if we do uot 

ascribe the whiteness of the poles in their winter seasons 

immediately to frost or snow, we may at least attribute 

the different appearance to the greater suspeasiou of va. 

pours in clouds, which, it is well known, reflect more 

l^ht than a c^ear atiposphore, through which the opaque 

body of the planet is moreyisible. The regularity of 

riie alternate changes att^o poles oug^t however tp 

'observed for at least two or three of the Saturnian 

and this, on account Of their extraordinaiy jtogth^ pm 
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On the Atmosphere of Saturn. ^ 

June 9, 1806. The brightness which remains 09 * the Atmosphere of 
north polar regions, is not uniform, but as here and there , Saturn and of 
tinged with large dusky looking spaces of a t!ou<fy at- 
mospheric appearance. 

From this and the foregoing observations on the change 
of the colour at the polar regions of Saturn arising most • 

probably from u periodical alteration of temper Aure, * 

we may infer thee existence of a Saturnian atmosphere j 
as certainly wc cannot ascribe such frequent changes to 
alterations of the surface of the planet itself ; and if we 
add to this consideration the changes I have observed in 
the appearance of the belts, or even the belts themselves, 
we can hardly require a greater couhrmalion of the exist- 
ence of such an atmosphere. 

A probability that the ring of Saturn has also its 
atmosphere has already been pointed out in a former 
Paper. 

Slough, near Windsor, 

June 1% 1806. 
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SCIENTIFIC NEWS. 


A Report of the Transactions of the Clasff' <?/ Mathema^ 
tHal and Physical Sciences of the National Jn^tituie of 
France^ for the preceding Year^ wa^ made at the public 
Meeting of the 7 th of J uly last^ of zekteh the following 
is an abridgment, 

(Concluded from p. 337.) 


Geographical JL O these geometrical considerations respecting the 
researches. iigurc of the earth the reporter observes, that the order 
of connection would naturally direct him to the geogra- 
phical researches on the extensive plain of the interiorof 
Africa, b.y Lacepede ; upon Persia, and the communica- 
tion between the Caspian and the Black Seas, by Oli- 
\icr; but as these memoirs more particularly belong to 
physical science, ami as such have been analized by Cui- 
vicr, he passes to the consideration of M. Raymondhs 
memoir upon the Admeasurement of the Heights of 
Mountains by means of the Barometer, 

Measure of It was remarked in the Report of 1805, that there 
mount^tm by scarcely one five-hundredth part of diflerence between 
the barometer, the coefficient of Place for calculating the heights of 
mountains by barometrical observation and that which 
M. Raymond has deduced from numerous observations 
of this kind made in the Pyrennees. New researches 
have entirely obliterated a difference which might be at- 
tributed either to the barometrical observations or to the 
earlier experiments on the respective weights of air and 
mercury which M. La Place had used in his compuia* 
tions. M. Biot has lately repeated these experiments 
with the utmost precaution ; from whence it results that 
the coefficient must be diminished Tory nearly one 
hundredth^ and the methods perfectly agree together. 

Da 
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o^^hand we obserrc the geometer assuming as 
data the facts observed in the cabinet of an experimental 
philosopher deduces a rule for measuring the heights "of 
mountains; and on the other, an observer assumingi^for 
his basis of deduction the known height of a mountain, 
and the effect which it produces upon the elevation qf the 
mercurial column in the barometer, draws his conclusion 
as to the relative weights of mercury and of air, and 
finds the same quantities which were made use of by the 
geometer for establishing his calculations. These qpm- 
parisons. w hich become every day more numerous in the 
application of analysis; these identical results obtained 
by processes so contrary, and deduced from phenomena 
so different, are proofs which establish the •'ciences be- 
yond all question. 

Tliis important result does not constitute the only merit Circumstance* 
of IVl. Raymond’s memoir. Methods of distinguishing to^ 

the circumstances most favourable or most inimical to in barometrical 
this description of observations, are pointed out and ar- observationi. 
ranged under three ditlerent titles, — The influence of the 
time of day, of the stations, and of the meteors. As to 
the time of dav, it is found that the heights observed in 
the morning and the evening are always too small ; whence 
it follows that observations ought always to be made 
about the middle of the day, which is a cotidition very 
easy to be complied with. The influence of stations is 
not less real, but more difficult to be obviated. Th© 
rule to be followed is, that the portable barometer and 
the barometer of comparison should be as nearly as pos- 
sible in stations where the local •circumstances are the 
same. A great distance or interval is not always an ob- 
stacle ; so that M. Raymond has remarked that observa- 
tions made by him on the Pyrenean Mountains, when 
compared with those which M. Bouvard continually 
makes at the Impeiial Observatory, present a course of 
changes of considerable regularity, whet*eas the same 
observations of M. Bouvard, compared with those wliich 
M. Raymond made at Marli la Ville, indicate from one 
day to another, differences bf ten or twelve nsatres or 
yfu^s in the relative height bf the^two stations :* whence 
it may be concluded^ that the use of the barometer to 
• ■ • measure 
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siMiire lidgl^ts not much dijOTcring from ouch|fot$lr him 
not much certainty u^hen the two station/^ are on a 
^lane* 

With regard to the influen'^o of meteors^ it alv^ays acts 
in th% same direction, and causes the heights to appear too 
small ; whence' all observations are to be reject#"^ which 
were made in Stormy weather. Froi all tbt >0 cot.sider- 
ftions it folio that in order to have the most exact 
height of a mountain it will not be propf ku a mean 
indilferently between til the observa nr. c at dif- 

ferent hours and sersons is in this case Ih . ation 
would always prove less tln.n th^ truth. 

An extensive course of experiments ’'v M.M. Biot and 
Arago upon the adinitics bet v' the aiflerent gases ,.nd 

.^porter, because M. Biot 


himself. An abridgment of 
e dispersion of the light 
r^kewise ..omposbs part 
d not be j,iven in this 
as h 1 ready appeared 



light -e n'^t spoken of \ i 
purposes give an extract 
Count Rumford’s memoir 
of lamps through ground g| 
of the present report, w. 
place, because the Count’s 
in our Journal. 

Simple notices of inventiei#*^ m Science and the Arts 
which are entitled to hououiw.jie mention, are likewise 
given in the present repor., but as they c ontain no ac- 
count' of the methods or processes it has not been 
Miojght nec^^ssary to repeat them litre. SiiK its last 
public sitting the Class has published fir*?^ volume of 
Various publi- nre^®nted by learned Forcigi-^rs vans Etran- 

cations. gers), auu tin sixth v^^lumc e its O" n Memoirs. The 

^ollowin^ volumes will be published every six months, 
beginning with July 1 The first volume of La Mcri- 
diennede JDunkerque, base du Systemc M^trique decimal. 
This work contains alt ihe authorities, observations, and 
methods of calculation which have fixed the two funda- 
ments unities of the Metrical System, namely, the Metre 
aund the Kilogramnie. 

Several members have published new works, 
editiens of works already known, in which ii 
addition are found. Among these M. LeiEe! 
asixtlifidition (rf lis Geometry, aad 
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second edition of his Elementary TreaiIse^)n the differeti-i Varlout 
tial SiA inlLgral Calculus. cation*. 

The astronomical world is now in possession of Solar 
Tables^ in the computation of which the attractions cjf 
all the planets have, for (lie firs time, been admitted.® 

Lastly, 1 r^'ingrc J.aa ghen a more complete edftfon 
of hii Cal ( oiictiou^. a truly cla&'ical work, ^hish 

requij' »o^ei.ir me’ fWtion to those mat uv^maticians who 
h.ivcpoi oL( It, . with no degree of facility be 

properi t anuounc . .vhoha\enot. La Place has 

also published a D serb ’ornin^ a supplement the 
tent*’ b >ok of lus IVLcar le c Ic, in which he gives 
a com}>!eb theory of * e capulr'- ae { * hich some 
notice has h<-*o-e j* ... J tnuui’ ^hese 


delicale rescr- h ^\ili not b‘- eousidea I a* ^rials 

of skill by tlio'^e ^ho rre van *ic s oii icl) ihe 

phenoM^'na of Nature a , L»nn -too xL>i fat* oner. 

Every variable quantity among opea ranees be- 
comes tin a..<’ ‘ for determining othei v nits as soon 

as he 'aw ot is i^.iution is ascertained. One object of 
utilif) is it b‘ La Place with respect to measur- 

ing h^'Ichts by 'lu* baroTucter, in which a ucstion has 
arisen, \V’)e(h • length of tlu mercurial column should 

bedetc. nuivd u \e base or the summit of its coarcxit 3 \ 

Our author she^^ ^ i( the Ia'tc»* e much the most cor- 
re<’(, tnoiigii ^)i. he. k O' s less than tl be produced by 
the alnio^iihcrn pi . ureit the Cipll ji ' repulsion did lu't 
act. liegnistv\ iiethods of corrccnon. 

Philosophical \ i (ii( is of (he Ro} al Society of Royal Society. 
London forth \ cv. 18C' , i^air Tl 4tu. 4hl pages, 
with 12 Plates. London. NicoL 

This part contains the follov^lug artnles: 1, Observa- 
tions upon the Marine Baroinete , niaae during the ex- 
amination of the Coasts of New Holland and New South 
Wales, in the Tears 1801, 1802, and 1803. By Mat- 
thew Flinders, Esq. Commander of his Majesty’s ship 
Investigator. 2. Account of a Discovery of native Mi- 
nium. By James Smithson, Esq. F.R.S. S, Descrip- 
tion of a rare Species of Worm Shells discovered at an 
Island lying off the North-west Coast of the island of 
%i;Kmatra^ in the £asjt Indies. By J. Grififths, E^q. 

' ^ 4. Observations 
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Vjuiixui pubK- 4. ObserratSons on the Sfiell of the Sea Worm found on 

cftUon«., the Coast of Sumatra, proving it to belong to/ a Species 
of Teredo; with an Anatomy of the Tere/Io Naval is. 
By Everard Home, Esq. F. R. S. 5. On the inverted 
Action of the alburnous Vessels of Trees. By A. Knight, 
Esq^«F.R.S. 6. Anew Demonstration of the Binomial 
Theorem, when the Exponent is a positive or negative 
I^ra^tion. By the Rev. Abram Robertson, A.M. F.R.S. 
Savilian Proft'ssor of Geometry in the University of Ox- 
ford. 7. New Method of computing Logarithms. By 
Thomas Manning, Esq. 8. Description of the mineral 
Bas^n in the Counties of Monmouth, Glamorgan, Bro*^ 
con, Carmarthen, and Pembroke. By Mr. Edward 
till. 9. Observations on the Permanency of the Va 
of the Compass at Jamaica. By Mr. James Rob 
10. Observations on the Camel’s Stomach, respecting the 
Water it contains, and the Reserv oirs in which that Fluid 
is enclosed, &c. By Everard Home, Esq. F.R. 
Observations on the Variation and on the Dip of th6 
Magnetic Needle between 1786 and 1805 inclusive. By 
Mr. George Gilpin. 12. On the Declinations of some 
of the principal fixed Stars, “with a Description of an 
Astronomical Circle, and some Remarks on the Con- 
struction of circular Instruments. By John Pond, Esq. 
12- Observations and Remarks on tlic Figure, the Cli- 
mate, and the Atmosphere of Saturn and its Ring. By 
William Ilerschell, LL. D. F.R.S. &c. 
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Chariot r ir*.s of the ancient*, 2iO 
Charrifi’ chcmual theory, 99 
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Chemical newb, 327 
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170 
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Cloik, in unproved, 346 
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Congelation of w. it i , 251, 3.^1 
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3^6, 334 
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Delambrie, M. on refraction, 330.— 
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